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PREFACE 


The  growth  spurt  charaeterizing  biomedical  research  in  the  early  sixties,  associated  with  the  rapid  development  of 
the  field  of  aerospace  medicine,  resulted  in  the  appearance  of  a  mass  of  experimental  data  and  theory,  requiring 
organization.  In  an  attempt  to  give  structure  and  direction  to  this  newly  expanding  field  of  investigation,  the 
Hiodynamics  Committee  of  the  Aerospace  Medical  Panel  of  Afl.ARD/NATO  began  to  issue  a  series  of  monographs 
■'covering  the  generally  accepted  basic  information  in  the  fields  of  prolonged  radial  and  linear  acceleration". 

(Ciell.C.r.  &  Jones.  U'.L..  I't7|  I. 

The  first  "Comparative  Table  of  Acceleration  Terminology”  was  compiled  and  promulgated  by  the  Biodynamics 
Committee  in  ld(0  and  endorsed  by  the  Aerospace  Medical  Panel  of  AGARD.  the  Aerospace  Medical  .Association  and 
the  National  Aeronautics  and  .Space  Administration.  A  revision  appeared  in  l‘)b5  and  was  widely  distributed  as  part 
of  "Principles  of  Biodynamics”.  ACiARDograph  No,  1  SO,  107 1 ,  a  publication  covering  the  physics,  physiology  and 
tolerance  limits  of  acceleration  forces. 

Subsequently  a  working  group  was  established  in  1972,  under  the  auspices  of  the  AG.ARl)  Aerospace  Medical 
Panel,  to  consider  standardization  of  impact  testing.  A  publication  titled  “A  Catalogue  of  Current  Impact  Devices" 

( D.ll.Glaister,  editor,  AGARD  Report  No.658,  1977)  was  prepared.  It  was  a  comparative  presentation  of  the  42 
then-operational  or  proposed  impact  test  facilities,  and  summarized  the  features  of  each  device  based  on  data  submitted 
via  questionnaires  sent  to  all  known  research  laboratories. 

The  Biodynamics  Sub-Committee  has  considered  it  advantageous  to  update  the  "Catalogue"  regularly.  During  the 
tenure  of  a  University  Resident  Research  Fellowship  sponsored  by  the  Air  Force  Office  of  Scientific  Research,  on 
assignment  in  the  Division  of  Biodynamics  and  Bioengineering,  Air  Force  Aerospace  Medical  Research  Laboratory, 
Wright-Patterson  Air  Force  Base,  the  author  prepared  this  survey  and  catalog.  He  would  like  to  gratefully  acknowledge 
the  support  and  co-operation  of  Dr  Henning  von  Gierke,  Division  Director,  and  Dr  Leon  Kazarian,  Chief  of  the  Bio¬ 
dynamic  Effects  Branch,  and  their  associates,  for  technical  support  and  advice.  He  is  particularly  appreciative  of  the 
efforts  of  TSgt,  W.R. Johnson  and  Ms,  Suzanne  D.Smith-Lagnese  in  the  development  of  the  computer  storage  and 
retrieval  programs  for  the  impact  device  data  base.  The  timely  and  professional  preparation  of  this  catalog  was 
accomplished  through  the  very  skilful  secretarial  and  editorial  services  of  Ms.  Lila  Dorn,  Ms.  Phyllis  Rea mes  and  ' 

Mrs  Katherine  Bohannan. 
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IMPACT  TEST  FACILITIES 


lOTRCCOCriON 

Tlie  effort  to  ipdate  the  catalog  of  current  iirpact  devices  was  initiated  by  corresponding  with  edl 
facilities  listed  in  the  first  edition  and  attempting  to  verify  the  name  of  the  current  manager  or 
director  and  their  mailing  address.  A  data  form  was  generated,  and,  as  verified  names  and  addresses  were 
received,  was  sent  with  an  explanatory  letter  to  each.  In  most  cases,  data  sheets  were  returned  in  short 
order,  but  second  and  third  mail  requests,  and  in  some  instances  telephone  follow-ups,  were  necessary  to 
achieve  returns.  Additional  facilities  were  located  through  personal  contact  with  those  responsible  for 
some  test  devices. 

Several  new  devices  were  identified  that  have  been  built  since  the  last  compilation,  but  in  some 
ccises  the  ocganizaticn  managers  indicated  that  they  did  not  wish  to  be  included.  In  an  effort  to 
increase  the  data  base,  announcements  were  placed  in  “Aviation  Space  and  Environmental  Medicine"  inviting 
participation.  No  additional  laboratories  were  identified  by  this  mechanism.  Several  facilities 
included  in  the  first  edition  have  become  non-operational,  or  were  not  included  in  this  compilation 
because  of  the  failure  to  receive  a  reply  frcm  their  supervisory  personnel.  This  resulted  in  a  total  of 
45  test  facilities  which  form  the  data  base  for  this  revised  catalog,  representing  a  slight  increase  over 
the  originally  described  42. 

Although  all  original  descriptive  and  performance  data  are  reported,  suimary  tables  have  been 
generated  for  the  benefit  and  use  of  technical  managers  interested  in  comparing  the  features  and 
capabilities  of  the  various  facilities.  These  tables  are  introduced  by  a  master  list  of  all  facilities 
(Table  2)  within  which  the  various  research  centers  are  listed  alphabetically  by  country  and  then  within 
countries  ty  appropriate  smaller  geographic  units.  Each  test  instrument  is  assigned  its  own  identifi¬ 
cation  number  (ID#)  within  this  format.  Further  descriptive  suninary  tables  use  only  this  identification 
number  as  the  instrument  entry.  It  is,  therefore,  necessary  to  refer  to  Table  2  for  specific  ID  numbers 
before  referring  to  the  data  base  presented  in  the  following  tables.  The  data  given  represents  all  input 
received  as  of  April,  1983.  The  various  facility  directors  were  also  asked  to  report  their  research 
goals  for  the  next  five  years.  Their  replies  can  be  considered  to  represent  three  general  areas  of 
effort!  human  tolerance  testing,  the  development  of  human  analogs,  and  vehicle  hardware  and  component 
evaluation.  These  topics  are  discussed  in  a  later  section. 

THE  IMPACT  FACILITIES  DATA  BASE 

Survey  responses  are  summarized  in  seven  tables  arranged  to  conpare  design  characteristics  and 
performance  capabilities.  The  specific  data  sheets  from  which  these  summaries  were  generated  are 
presented  in  a  following  section.  When  necessary,  units  have  been  converted  to  SI  for  comparison 
purposes  in  all  tables.  Individual  data  sheets  reprcxJuc*  the  units  as  originally  reported.  Table  2  is 
an  index  list  of  all  the  facilities  and  can  be  used  to  caross  reference  the  specific  data  sheet  to  the 
facility,  as  listed  in  any  of  the  summary  tables,  using  the  identification  number  (ID#)  assigned. 

Table  3  sumnarizes  the  pri.iciples  of  operation  and  pulse  shaping  employed,  the  orientation  of  the 
test  instrument  (horizontal  or  vertical),  raan-ratirg  status,  physical  dimensions  and  maximciti  payload, 
some  managers  emphasize  the  similarity  between  the  deceleration  curve  prcxJuced  on  impacrt  and  the 
acceleration  curve  produced  by  a  Hyge  apparatus.  The  c^rational  details  of  this  type  of  instrument  were 
originally  described  in  the  first  editicxi  of  this  catalog,  and  the  number  of  facilities  using,  or 
planning  cxxistructicn  of  such  a  test  device  attests  to  its  popularity.  In  some  cases  an  organizaticx! 
would  identify  this  form  of  accelerator  as  an  "impact  cJecelerator"  or  "reverse  impact  decelerator”  (e.g. 
MIRA  ID#  23).  For  purposes  of  this  report  all  instruments  of  the  Hyge  type  have  been  considered  as 
impach  accelerators. 

The  most  popular  instruments  are  horizcxital  impact  decelerators .  Twenty-three  of  the  described  45 
facilities  utilize  this  mode  of  testing.  Since  this  orientation  direcotly  simulates  tire  conditicn  of  a 
barrier  crash  for  most  civilian  vehicle  situations,  this  is  not  unexpech:ed.  Acceleration  is  accomplished 
by  a  variety  of  methods  but  30%  (7  of  23)  utilize  a  stretched  elastic  cord  (bungee)  to  achieve  initial 
velcx:ity.  The  reliability  and  reproducibility  of  this  acxoleraticon  mocte  is  considered  in  separate 
facility  descripticxis  (Giles,  1971)  ard  appears  popular  because  of  lew  construct icxi  cost  and  ease  of 
repetitive  testing.  A  variety  of  other  acoeleraticDn  mechanisms  including  solid  rocket  prcopulsion, 
electric  and  gasoline  powered  winches,  falling  weights  and  pneumatic  systems  are  also  in  use.  The 
propulsion  methcod  seems  less  critical  than  the  assurancs  that  a  pericri  of  sustained,  controlled  velocity 
precedes  impact.  This  usually  involves  a  "coast”  period  following  the  initial  acoeleration,  with  and 
without  velcoity  controlled  "trirmiing,"  by  cxi-board  brakes. 

Deceleration  irapach  pulse  shaping  is  accomplished  by  a  variety  of  methods.  Simple  liarrier  crashes 
into  a  large  mass,  simulating  the  most  direct  effects  of  horizcxital  impact,  represent  22%  of  the  reported 
methods  (5  of  23).  The  use  of  a  flat  metal  strip  of  specified  physical  characteristics  adds  a  ciegree  of 
control  to  the  pulse  shaping  prexsss.  Deforraaticn  of  the  metal  between  rollers  by  a  spike  fitted  to  the 
front  of  the  sled  is  a  funcTicn  of  the  impacting  mass  initied  velcx:ity  and  material  properties  of  the 
strip  employed  in  a  given  test.  Storage  of  the  eJeforraed  strip  pccovides  a  permanent  record  of  the  impact 
(onditicxis  for  each  test.  A  variaticn  of  the  deformable  metal  strip  involves  plastic  tubes  engaging  pins 
CXI  the  sled.  A  greater  degree  of  control  is  acoonplished  by  utilizing  direert  impach  into  pneumatic  or 
hydraulic  pistons,  or  into  stretched  steel  cables  attached  to  hydraulic  pistcxis.  The  versatility  of  the 
fully  programmable  iinpaert  target  allows  for  a  greater  variety  of  cxxitrolled  pulses  to  be  developed  (see 
Table  5),  thcxjgh  in  pracMcico  only  a  few  may  actually  be  used  in  accord  with  testing  standards. 

Vertical  inpaert.  ctecolerators  ate  less  oommcxi  than  the  horizontal  orientation,  but  hctve  the  advantage 
of  more  directly  producing  forces  withexat  the  necessity  of  reorientaticxi  of  the  test  subjech.  Many 
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of  these  devices  are  used  in  ejection  studies  on  the  premise  that  the  +G^  pulse  produced  can  be  made 
identical  to  the  pulse  experienced  during  an  ejection.  However,  the  force  contributed  the 
weight  of  the  test  vehicle  and  subject,  acting  in  a  -G^  direction  at  the  noment  of  impact,  introduces 
rebound  phenomena  that  have  anatomical  and  physiological  effects  differing  from  those  of  a  pure  +G^ 
pulse.  The  vertical  inpact  decelerator  configuration  most  closely  simulates  a  ground  landing  impact  and 
can  profitably  be  used  for  research  on  human  tolerance  and  crashworthiness  of  system  oomponents  in  such 
environments. 

The  ability  to  generate  a  large  acceleration  pulse  ewer  a  short  stroke  distance  has  made  the  Hyge 
type  of  hydraulic  activator  a  popular  research  instrument.  Reasonably  short  stroke  and  "coasting" 
distances  also  allow  the  test  area  to  be  oompletely  enclosed  for  optimum  environmental  control  and  data 
collection.  These  instruments  are  thus  the  most  popular  horizontal  impact  accelerators  in  current  use. 
Since  the  acceleration  pulse  can  be  delivered  at  a  controlled  time  with  such  instruments,  it  is  possible 
tc  position  precisely  the  test  subject  and  recording  instrumentation  for  acxtirate  simulation  of  any 
impact  configuration,  prior  to  delivering  the  pulse.  The  problems  asscx:iated  with  test  subject  novement 
during  the  "coast"  period  involved  in  deceleration  testing  are  thus  eliminated.  These  advantages, 
however,  can  be  expensive  to  acquire.  The  simpler  bungee  cord  actuated  horizcxital  decelerators  have  thus 
remained  popular  even  though  the  positioning  problan  exists.  With  only  two  exceptions  (ID#  1,35),  the 
impact  accslerators  of  the  Hyge  type  are  dedicated  instruments  and  not  readily  available  for  commercial 
contract  work. 

The  final  test  configuration  in  use  involve  vertical  impact  accelerators.  These  instruments 
represent  the  least  oommon  test  mtxle,  even  though  they  are  capable  of  reproducing  the  forces 
associated  with  aircrewmember  ejection  directly,  with  the  added  advantage  of  precise  pre-positioning. 

The  safety  problems  associated  with  braking  vertical  notion  within  a  reasonable  distance,  limits  these 
instruments  to  relatively  small  acceleration  forces.  Small  units  are  used  for  component  testing, 
experinvental  validation  studies  prior  to  larger  instrument  testing,  and  studies  with  small  to  medium 
size,  nonhuman  primates.  Large  ejection  towers  are  used  for  human  testing. 

REPRODUCIBILITY  OF  IMPACT  TEST  DATA 

A.  Repeatability 

Many  investigators  have  expressed  concern  that,  as  human  testing  proceeds,  the  input  pulse  used 
may  approach  or  accidently  exceed  an  injury  threshold.  Accordingly,  some  attention  was  drawn  to  the 
importance  of  the  reproducibility  of  specific  acceleration  or  deceleration  profiles  (von  Gierke,  1971). 

An  estimate  has  been  presented,  subject  to  other  variables,  such  as  duration,  onset  times,  total  velocity 
change,  etc.,  that  these  instruments  operate  with  3  to  5%  variability  (Kleinhanss,  1971).  In  an  effort 
to  define  further  the  reproducibility  of  the  data  generated  at  the  included  facilities,  each  respondent 
was  asked  to  report  the  repeatability  of  peak  acceleration  (G)  and  peak  velocity  for  their  test 
instruments.  This  data  is  presented  in  Table  6.  Repeatability  is  defined  as  deviation  from  a  programmed 
test  value  under  idealized  test  conditions  for  multiple  tests.  Although  not  clearly  defined  in  the 
questionnaire  teplys,  the  values  presented  are  assumed  to  be  one  standard  deviation  of  a  normal 
distribution  of  test  output  data  for  repeated  tests.  Some  of  the  replys  listed  repeatability  as  relative 
percentage  of  the  preqrammed  value,  assuming  the  latter  to  be  100%  (i.e.  95%  reported  was  assumed  to  he 
5%  of  the  adopted  definition).  An  estimate  of  average  repeatability  was  then  made  and  the  values  for 
accelerators  were  oorapared  with  those  for  decelerators.  Peak  acceleration  repeatability  averaged 
-2.12%  for  accelerators  (^11)  and  ^4.21%  for  decelerators  (N=22).  Peak  velocity  repeatability 
averages  were  -2.01%  and  ^2.70*  respectively. 

This  data  indicates  a  tetter  repeatability  is  (Operationally  possible,  with  respect  to  peak 
acceleration,  when  using  an  accelerator  mode,  even  thcxigh  the  average  peak  velocity  repeatability  for  the 
two  test  configurations,  as  reported,  are  essentially  the  same.  When  only  accelerators  of  the  Hyge  type 
(N=10)  are  oonsidered,  peak  acceleration  repeatability  is  further  improved  to  il.38.  It  is  thus 
prudent  to  perform  human  testing,  close  to  known  tolerancs  limits,  with  instruments  capable  of  this 
(Jegree  of  repeatability. 

B.  The  Mass  Ratio  Problem 

The  inertial  reaction  of  a  test  abject  influences  the  acceleration  of  the  test  carriage.  This 
is  evident  as  an  effect  on  the  input  waveform  of  the  accelerating  device.  This  reacticxi  adversely 
affects  control  and  repeatability.  Designing  a  test  apparatus  with  very  high  force  producing  cap^ility, 
and  a  much  heavier  test  carriage  will  improve  the  operational  acceleraticxi  repeatability.  The  inertial 
reaction  of  the  test  chject  is  then  a  lower  proportion  of  the  total  force,  and  cxxitrol  is  improved. 
Chandler  (1971)  recxxrmended  a  mass  ratio  of  carriage  to  test  object  of  10  to  1  or  more,  in  oreJer  to 
achieve  reascxiable  impact  acceleration  control. 

In  practice  it  is  apparently  difficult  to  meet  or  even  approach  this  proposed  (oondition.  Of  the 
46  test  (xxifiquraticns  presented  in  Table  4,  only  four  exceed  a  mass  ratio  of  3  arri  of  these  only  two 
exceed  a  value  of  7.  It  is  likely  that  the  payload  values  reported  have  seat  restraint  systems  or  other 
fixed  components  used  to  position  a  test  subject  included  in  the  "payload"  mass  value.  Un<3er  more 
specific  and  limiting  def initicxis,  this  mass  might  more  properly  be  consi(3ered  part  of  the  "sled"  mess, 
thus  improving  signif icaintly  the  mass  ratio  factor  for  a  given  operational  condition.  Since  in  most  test 
situations  the  subject  is  the  relevant  payload,  these  other  ancillary  masses,  if  properly  attached  to  the 
tran^xmrting  miechanisni,  shcold  be  added  to  the  sled  weight  and  deducted  from  the  payload  so  as  greatly 
to  improve  the  mass  ratio  value.  A  standard  human  male  weight  of  70kq  was  therefore  used  to  recalculate 
the  mass  ratios  of  all  <3evices  that  could  be  identified  as  "iman-rated."  The  recalculated  values  are 
presented  in  Table  4.  The  corrected  data  indicate  that  eight  devices  can  be  eperated  with  mass  ratio 
values  of  10  or  more  and  that  another  six  can  achieve  values  between  5  and  10. 


A  significant  iitprovement  in  the  reliability  and  accuracy  of  test  data  was  originally 
acconplished  by  enclosing  test  facilities,  and  thereby  reducing  the  effects  of  temperature  on  components. 
It  may  be  difficult  to  achieve  further  improvements  in  reliability,  except  by  careful  procedure. 

INSTRUMEWTATION,  DATA  AOQUISITICN  AhD  REDUCTION 

Tables  7  and  8  present  details  of  the  instrumentation  capability  at  each  test  site.  The  number  of 
data  channels  and  methods  of  on-line  recording  are  irvdicated  together  with  the  frequency  response  of  the 
highest  class  reported,  in  Table  7.  Reference  to  "Instrumentation  for  Impact  Tests,”  (Society  of 
Automotive  Engineers,  J211a)  allows  evaluation  of  typical  test  capability  from  this  data.  Reccmmended 
applications  for  the  various  frequency  classes  of  data  channel  have  been  proposed  (Table  1 }  and  data 
filtering  techniques  to  implement  these  reconmendat ions  ate  in  cannon  use  (Reichert  &  Landolt,  1981). 


Table  1.  EXAMPLES  OF  CHANNEL  CLASSES  (Frequency) 
{SAE  J2 11a] 


Typical  Test  Measurement 

Channel  Class 

Hz 

Vehicle  structural  accelerations  for  use  in: 

Collision  simulation 

60 

Component  analysis 

600 

Integration  for  velocity  or  displacement 

180 

Belt  restraint  loads 

60 

Occupant : 

Head  acceleration 

1000 

Chest  acceleration 

180 

Sled  acceleration 

60 

Table  8  presents  the  accelerometer  inventory  at  each  facility,  the  dynamic  and  frequency  range  of 
these  instrunents,  and  the  maximum  number  available  for  test  purposes.  Recent  refinements  of  J211a  as 
incorporated  in  "Road  vehicles  -  Techniques  of  measurement  in  impact  tests  -  Instrumentation" 

(ISO  6487-1980(El ) ,  specify  that  the  amplitude  class  (the  upper  limit  of  the  measurement  range)  as  well 
as  the  frequency  class  must  be  given  to  define  a  data  channel.  Further  reconmendat ions  refer  to 
recording  and  data  processing  standards,  and  transducer  mounting  specifications  as  a  guide  to  meeting  the 
requirements  of  this  International  Standard. 

Subconmittee  4  on  Human  Exposure  to  Mechanical  Vibration  and  Shoc)<  of  the  International  Standards 
Organization  (ISO),  Technical  Committee  108  on  Shock  and  Vibration  (ISO/TC108/SC4)  is  working  on  a  draft 
standard*  to  provide  guidance  on  human  impact  testing,  the  characterization  of  input  and  output  data, 
test  subject  selection  and  data  interpretation.  Additional  dcx:uments  aimed  at  partial  standardization  of 
human  impact  testing  methods  and  instrumentation  are  planned. 

Dir>-ct  transcription  of  data  channels  by  magnetic  or  paper  recording  allows  for  later  processing  by 
dedicated  ocxtputors.  Data  processing  capability  generally  includes  real-time  evaluation  as  well  as 
statistically  validated  review.  Most  facilities  include  high  speed  film  capability.  A  film  digitizir^ 
program  greatly  increases  the  asefulness  of  such  data,  and  routinely  fiducial  indicators  are  included  in 
all  tests  for  this  purpose. 

The  physical  arrangement  of  a  test  site  should  also  accommodate  medical  nonitoring  and  physiological 
recording  if  human  subjects  are  involved.  All  weather  enclosures  for  the  various  elements  of  an 
integrate*!  test  site  may  establish  a  building  expense  that  represents  the  major  cost  of  the  total 
facility.  Such  environmental  protection  is  however,  vital  to  the  repeatability  criteria  stated  abcjve. 

Several  representative  test  installations  have  been  described  in  "Open  Forum  cm  Facilities  for 
Impact  Studies"  (AGAR)  Conference  Proceedings  No.  88  on  Linear  Acceleration  of  Impact  Type,  pp.  B1-1  to 
B5-7,  1971).  Other  site  details  are  presented  in: 

Anon  1980,  Crashanlage,  Bayerische  Motoren  Werke,  A.O.,  Munich. 

Huber,  G.  1974.  Bine  Anlage  fur  Fahrzeug  -  Unfallversuche  roit  Linearmotor  als  Antrieb. 

Automobiltechnische  Z.  76:48-52. 

Kallieris,  D.  1974.  Eine  Fallgewichtsbeschleunigungsanlage  zur  Simulation  von 

Aufprallunfallen  -  Prinzip  und  Arbeitsweise.  Z.  Rechtsmedizin  74:25-30. 

PrevDst,  T.  G.  1976.  An  Automotive  Crash  Test  Facility  1976.  Environmental  Activities 

Publication  A-3398.  General  Motors  Corp.  Warren,  Michigan  48090. 

Reichert,  J.  K.  &  Landolt,  J.  P.  1980.  Impact  Studies  Facility.  DCIEM  Tech.  Con.  80-C-03. 

Defence  and  Civil  Institute  of  Environmental  Medicine,  Ctownsview,  Ontario,  Canada. 


"I3O/TC108/SC4,  Working  Group  4,  Secretariat:  Acoustical  Society  of  America,  Standards  Secretariat,  335 
East  45th  St.,  New  York,  NY  (0017 


Shaffer,  J.  T.  1976.  The  Impulse  Accelerator.  An  Impact  Sled  Facility  for  Human  Research  and 

Safety  Systems  Testing.  AFAMRL-TR-76-8.  Aerospace  Medical  Research  Lab.,  WPAFB,  OH  45433. 

Sievert,  W.  1980.  Die  Aufprall  -  Versuchsanlage  der  Bundersanstalt  fur  Strassenwesen . 

Automobiltechnische  Z.  82:507-51 1 . 

RESEARCH  GOALS  AND  ffiTTHODS 

Itie  ultimate  goal  of  biodynaraic  impact  testing  is  to  establish  human  tolerance  levels  in  terms  of 
rn jury/fatality  probabilities.  A  complete  description  of  cill  factors  that  contribute  to  such  an 
evaluation  is  still  beyond  the  state-of-the-art  in  biomechanics  (SAE  J885  APR  80).  Several  canplications 
prevent  the  direct  correlation  of  injury  to  impact  force.  Individual  tolerance  levels  are  not  precise, 
quantitative  values,  and  various  individuals  show  large  differences  in  their  response  to  injury. 

Research  to  date  also  indicates  that  different  mechrinisnns  of  injury  and  resultant  symptoms  occur  for  each 
impact  direction,  (von  Gierke  and  Brinkley,  1975). 

Semi-quantitative  injury  scales  have  been  generated  by  different  workers  examining  either  the  v^ole 
body  or  segments  (SAE  J885  APR  80  for  bibliogra^y) .  However,  extensive  data  collection  is  required  to 
begin  to  assess  the  influence  of  age,  size,  sex  and  weight  on  statistically  valid  populations.  Each 
research  facility  tends  to  identify  a  particular  subset  of  this  matrix  for  study  in  accord  with  its 
operational  mission  and  capabilities  (Kazarian  and  Graves,  1977). 

Human  tolerance  levels  are  investigated  by  indirect  methods  such  as  exposing  volunteers  to  impact 
forces  below  their  injury  levels,  and  thrcxxjh  the  use  of  cadavers  or  anesthetized  animals.  Though  each 
test  subject  offers  some  distinct  advantage,  there  are  inherent  problems  in  the  direct  applicability  of 
the  data.  Volunteers  are  useful  in  determining  the  effects  of  muscle  tone  and  pre-bracing  on  the 
hicxiynaraic  response  to  impact.  Since  they  cannot  be  tested  into  the  injury  range,  volunteers  can  only 
provide  information  about  the  upper  boundary  of  the  tolerance  level.  Furthermore,  volunteers  are  usually 
young,  healthy,  males  who  tend  to  have  a  higher  pain  threshold  than  the  general  populaticti.  Cadavers  can 
be  employed  when  potentially  injurious  testing  is  performed.  It  is  assumed  that  geometric  and  structural 
characteristics  will  be  the  same  as  those  of  volunteers.  However  the  age  and  the  preparation  of  the 
cadaver,  and  the  time  since  death  can  affect  the  nvaterial  properties  of  tissues  and  thus  the  failure 
mechanisms  of  various  organ  systems.  Animcil  testing  is  usually  performed  to  study  the  injury  mode 
resulting  from  severe  impact.  However,  the  results  of  animal  tests  cannot  always  be  adequately  scaled  to 
(quantitatively  predict  human  tolerance  limits  due  to  differences  in  size,  shape  and  other  structural  and 
physiological  parameters. 

Data  from  testing  strategies  using  volunteers,  cadavers,  or  animals  have  been  used  to  develop  human 
surrogates.  These  may  take  the  form  of  instrumented  dunmies  or  computer  manipulated  mathematical  nodels. 
These  analogs  must  be  sufficiently  human-like  so  that  their  responses  will  be  close  to  those  of  the 
individuals  they  model.  Continued  refinement  of  instnmented  dummies  to  achieve  an  anthropodynamic 
surrogate  is  recognized  as  an  immediate  cjbjective  by  most  research  teams.  The  kinematic  response  of  the 
dummy  is  determined  by  its  body  dimensions,  mass  distributions  and  joint  characteristics  (articulation 
and  motion  resistance).  Oeformability,  or  the  response  of  body  regions  under  dynamic  loading,  will 
determine  the  accelerations  and  deflections  of  each  body  segment  during  impact.  Deformability  properties 
can  he  major  factors  effecting  the  cverall  realism  of  the  test  and  thus  the  value  of  the  data  generated. 
In  some  cases,  specific  research  groups,  depending  upon  whether  their  interests  are  primarily  concerned 
with  land  or  air/space  environments,  will  specially  fabricate  a  segment,  or  modify  a  "standard"  dummy. 
Comparison  of  test  data  then  becomes  more  difficult. 

Mathematical  models  desenribing  the  dynamic  response  of  the  body,  allow  analysis  of  the  complex 
waveforms  that  more  closely  approximate  reed  impact  situations  than  can  be  simulated  with  uni-directional 
impact  testing.  .Several  irrxtels  have  been  developed  that  range  in  complexity  from  descriptions  of  single 
tissues  through  subsystems  such  as  the  head  and  neck  or  the  spine,  to  total  body  analogs.  Refinement  and 
validation  of  these  models  and  improvement  of  instrumented  anthropodynamic  dummies  can  lead  to  a  more 
complete  analysis  of  iiipact  protection  requirements  (AGARD-CP-253) . 

Seat  restraint  systems,  force  attenuation  systems  and  impacd;  surface  evaluation  are  of  concern  in 
determining  the  crashworthiness  of  vehicles.  Animals,  particularly  non-human  primates,  as  well  as  duimy 
surrogates  are  of  value  in  testing  these  components  to  failure.  Animal  tests  are  especially  valuable  in 
suggesting  injury  mechanisms  that  can  occur  under  specified  <xx7upant -vehicle  configurations.  Comparison 
of  test  results  with  clinical  information  from  field  accidents  often  allows  valid  interpretation  and 
reconstruction  of  the  injury  mode,  even  though  direct  scaling  from  animal  data  is  not  possible. 

(Kazarian  and  von  Gierke,  1978). 


TABLE  2 

IMPACT  TEST  FACILITIES 


ID# 

NAME 

ADDRESS 

1 

DCIEM  IMPAa  STUDIES  FACILITY 

DOWNSVIEW,  ONT. ,  M3M  389, 

CAN. 

2 

CENTRE  D’ESSAIS  EN  VOL 

91220  BRETIGNY,  AIR,  FR. 

ONSER 

69500  BRON,  R. 

4 

CENTRE  D'ESSAIS  EN  VOL 

33630  CAZAUX,  FR. 

5 

CENTRE  TECHNIQUE  RENAULT 

F-91  URDY,  FR. 

6 

LAB.  DE  L'U.T.A.C. 

91310  MONTLHERY,  FR. 

7 

LAB.  DE  L'U.T.A.C. 

91310  MONTLHERY,  FR. 

8 

LAB.  DE  L'U.T.A.C. 

91310  MONTLHERY,  R. 

9 

LAB.  DE  L'U.T.A.C. 

91310  MONTLHERY,  FR. 

10 

INST.  FAHRZEUGTECHNIK 

D-1000  BERLIN,  W.  GER. 

U 

BATTELLE- INSTITUTE.  V. 

D-6000  FRANKFURT,  W.  GER. 

12 

KLINIKUM  DER  UNIV.  HEIDELBERG 

1.6900  HEIDELBERG,  W.  GER. 

18 

DAIMLER-BENZ  AG 

SINDELFINGEN,  W.  GER. 

14 

DAIMLER-BENZ  AG 

SINDELFINGEN,  W.  GER. 

15 

DAIMLER-BENZ  AG 

SINDELFINGEN,  W.  GER. 

16 

DAIMLER-BENZ  AG 

SINDELFINGEN,  W.  GER. 

17 

FIAT-CENTRO  SICUREZZA 

0R6ASSAN0  (TORINO) -ITALIA 

18 

RAF,  INST.  AVIATION  MED. 

FARNBOROUGH,  HANTS,  UK. 

19 

ROYAL  AIRCRAFT  ESTABLISHMENT 

FARNBOROUGH,  HANTS,  UK. 

20 

ROAD  SAFEH  ENGINEER  LAB, 

MIDDLESEX  POLY. 

HENDON,  NW4  4BT. ,  UK. 

21 

DEPT.  OF  HUMAN  SCI.,  UNIV.  TECH. 

LOUGHBOROUGH,  LE11  3TU,  UK. 

22 

MOTOR  INDUSTRY  RES.  ASSOC. 

NUNEATON,  WARKS,  CVIO  OTU, 

UK. 

23 

MOTOR  INDUSTRY  RES.  ASSOC. 

NUNEATON,  WARKS,  CVIO  OTU, 

UK. 

24 

SIMULA  INC. 

TEMPE,  ARIZONA  85282 

25 

SIMUU  INC. 

TEMPE,  ARIZONA  85282 

26 

S.R.I.  INTERNATIONAL 

MENLO  PARK,  CA.  94025 

27 

NAVAL  BIODYN.  LAB 

NEW  ORLEANS,  U.  70189 

28 

NAVAL  BIODYN.  LAB 

NEW  ORLEANS,  U.  70189 

29 

BIOENGIN.  CENTER,  WAYNE  STATE  U. 

DETROIT,  MI.  48202 

30 

BIOENCIN,  CENTER,  WAYNE  STATE  U. 

DETROIT,  MI.  48202 

31 

BIOENGIN.  CENTER,  WAYNE  STATE  U. 

DETROIT,  MI.  48202 

32 

DYNAMIC  TEST  FACILITY,  FAA 

ATLANTIC  CITY,  NJ  08405 
BUFFALO,  NY.  14225 

33 

CALSPAN  CORPORATION 

34 

INLAND  DIV.  GENERAL  MOTORS 

DAYTON,  OH.  45401 

35 

TRANSPORT.  RES.  CTR.  OF  OH. 

EAST  LIBERTY,  OH. 

36 

AF  AEROSPACE  MEDICAL  RESEARCH  LAB 

WRIGHT-PATTERSON  AFB,  OH 

45433 

37 

AF  AEROSPACE  MEDICAL  RESEARCH  LAB 

WRIGHT- PATTERSON  AFB,  OH 

45433 

38 

AF  AEROSPACE  MEDICAL  RESEARCH  LAB 

WRIGHT-PATTERSON  AFB,  OH 

45433 

39 

AF  AEROSPACE  MEDICAL  RESERACH  LAB 

WRIGHT-PATTERSON  AFB,  OH 

45433 

40 

AF  AEROSPACE  MEDICAL  RESEARCH  LAB 

WRIGHT-PATTERSON  AFB,  OH 
OKLAHOMA  CITY,  OK.  73125 

45433 

41 

PROTECT.  SURVIVAL  LAB. ,  FAA 

42 

NAVAL  AIR  DEVELOPMENT  CENTER 

WARMINSTER,  PA.  18974 

43 

NAVAL  AIR  DEVELOPMENT  CENTER 

WARMINSTER,  PA.  18974 

44 

NAVAL  AIR  DEVELOPMENT  CENTER 

WARMINSTER,  PA.  18974 

45 

SOUTHWEST  RES.  INST. 

SAN  ANTONIO,  TX.  78284 

(1 


TABLE  3 

FACILITY  DESCRIPTION 


PRINCIPLE  OF  OPERATION 

MAN* 

TRACK  LENGTH/ 

PAYLOAD  WT  (Kg) 

ID# 

AND/OR  PULSE  SHAPING 

RATED 

TOWER  HEIGHT(iti) 

SLED  1 

SLED  2  SLED  3 

I. 

HORIZONTAL 

IMPACT  DECELERATORS 

3 

Deformable  Plastic  Tube 

(1) 

20.0 

300.0 

Solid  Fuel  Rocket 

N 

600.0 

1000.0 

5 

Barrier  Crash 

(1) 

(1) 

10000.0 

10000.0 

6 

Elastic  Cord/Polyurethane  Tube  N 

6.0 

200.0 

700.0 

7 

Elastic  Cord/Polyurethane  Tube  N 

20.0 

200.0 

700.0 

8 

Winch 

N 

400.0 

200.0 

700.0 

10 

Drop  Weight/Metal  Strip 

(1) 

30.0 

500.0 

11 

Bungee/Metal  Strip 

Y 

11.0 

300.0 

12 

Drop  Weight/Metal  Strip 

(1) 

24.0 

611.4 

13 

Linear  Induction  Motor 

(1) 

65.0 

10000.0 

15 

Bungee/Barrier  Crash 

(1) 

(1) 

670.0 

16 

Bungee/Barrier  Crash 

(1) 

(1) 

250.0 

17 

Electric  Drive/Barrier 

Crash 

(1) 

420.0 

20000.0 

18 

Bungee/Steel  Cable 

Y 

46.0 

250.0 

22 

Linear  Induction  Motor 

(11 

51.8 

4536.0 

26 

Pneunatic  Piston 

(21 

3.0 

36.3 

29 

Pneumatic 

Y 

40.0 

1121 .0 

30 

Pneunatic 

Y 

20.0 

122.3 

32 

Pneunatic 

N 

91.0 

2860.0 

311 

Pneunatic 

N 

11.0 

861.8 

39 

Hydraulic  Piston 

Y 

76.2 

636.0 

909.0 

ni 

Deformable  Metal  Wire 

N 

46.0 

1000.0 

#5 

Bungee/Pneunatic  Rebound 

Y 

11.9 

1814.4 

II. 

VERTICAL  IMPACT  DECELERATORS 

9 

Gravity 

N 

33.0 

200.0 

700.0 

21 

Honeycomb/Tear  Webbing 

(31 

6.0 

120.0 

25 

Gravity 

N 

20.0 

(1) 

31 

Pneunatic 

N 

36.5 

91.7 

36 

Gravity/Hydraulic  Piston 

Y 

15.2 

909.0 

38 

Gravity/ Honey  comb 

N 

14.9 

45.5 

DD 

Metal  Brakes 

Y 

36.6 

317.5 

III. 

HORIZONTAL 

IMPACT  ACCELERATORS 

1 

Hygee  12 

(31 

37.0 

2268.0 

14 

Hygee  12 

(11 

65.0 

2500 .0 

20 

Rubber  Cord 

N 

33.0 

800.0 

23 

Hygee  12 

N 

28.0 

1818.0 

24 

Gravity 

N 

45.0 

(1) 

27 

Hygee  12 

Y 

213.0 

2268.0 

181.4  341.4 

33 

Hygee  12 

Y 

27.0 

1587.6 

35 

Hygee  24 

N 

29.0 

4536.0 

40 

Hygee  24 

Y 

76.0 

4550.0 

1450.0 

42 

Hygee  12 

Y 

30.5 

1361.0 

IV.  VERTICAL  IMPACT  ACCELERATORS 

2 

Solid  Fuel  Rocket 

N 

33.0 

100.0 

19 

Ejection  Catapult 

(31 

47.2 

(1) 

28 

Hygee  6 

N 

12.2 

227.2 

37 

Hygee  6 

N 

6.1 

57.0 

43 

Ballistic 

Y 

45.7 

362.9 

NOTES 


(1)  l.iformation  Not  Supplied 
vc’)  Model  Structures  Tested  Only 
' 3)  Not  U.S.  "Man  Rated",  but  safe  for  use 
In  finnan  studies 

•"Man-rated"  means  use  of  facility  with  hunan  test  subjects  after  satisfying  formal  or  informal 
local  or  national  safety  requirements. 


iiYes 

N=No 


TABLE  4 

SLED  CHARACTERISTICS 


SLED  WT. 

PAYLOAD  WT. 

ID# 

Kg 

Kg 

MASS  RATIO  (1) 

1 

725.76 

2268.00* 

0.32  (10.37) 

2 

75.00 

100.00 

0.75 

'1 

500.00 

300.00 

1.67 

u 

1500.00 

1000.00 

1 .50 

S 

15000.00 

10000.00 

1 .50 

c. 

15000.00 

10000.00 

1.50 

6 

400.00 

200.00 

2.00 

6 

800.00 

700.00 

1.14 

400.00 

200.00 

2.00 

'7 

800.00 

700.00 

1.14 

3 

400.00 

200.00 

2.00 

Q 

800.00 

700.00 

1.14 

q 

400.00 

200.00 

2.00 

Q 

800.00 

700.00 

1.14 

1  0 

1000.00 

500.00 

2.00 

*  1 

140.00 

300.00* 

0.47  (2.00) 

12 

387.22 

611.40 

0.63 

1  ^ 

(2) 

10000.00 

- 

lU 

1000.00 

2500.00 

0.40 

1  r 

460.00 

670.00 

0.69 

16 

180.00 

250.00 

0.72 

(2) 

20000.00 

- 

•_Q 

386.00 

250.00* 

1.54  (5.51) 

1 

(2) 

(2) 

- 

20 

485.00 

800.00 

0.61 

C.  \ 

200.00 

120.00* 

1.67  (2.86) 

c-c: 

(2) 

4536.00 

• 

1090.00 

1818.00 

0.60 

2M 

(2) 

(2) 

- 

23 

(2) 

(21 

- 

26 

9.07 

36.29 

0.25 

2"! 

907.00 

2268.00* 

0.40  (12.96) 

27 

265.00 

181 .40* 

1  .46  (3.79) 

2’’ 

165.00 

3“1.37* 

0.48  (2.36) 

1 8 

112.00 

227.24 

0.49 

29 

599.00 

1121.00* 

0.53  (8.56) 

30 

591 .00 

122.30* 

4.83  (8.44) 

■■  1 

102.00 

91.70 

1.11 

'*■2 

(2) 

2860.00 

. 

j ; 

920.80 

1587.60* 

0.58  (13.15) 

272.20 

861.80 

0.32 

<,c; 

1633.00 

4536.00 

0.36 

909.00 

909.00* 

1.00  (13.00) 

40.00 

57.00 

0.70 

j? 

277.00 

45.50 

6.09 

1182.00 

636.00* 

1.86  (16.89) 

yQ 

909.00 

909.00* 

1.00  (13.00) 

4C 

818.00 

4550.00* 

0.18  (11.69) 

364.00 

1450.00* 

0.25  (5.20) 

408.00 

1000.00 

0.41 

42 

907 .00 

1361.00* 

0.67  (12.96) 

43 

68.00 

362.90* 

0.19  (0.97) 

589.70 

317.50* 

1.86  (8.42) 

45 

385.60 

1814.40* 

0.21  (5.51) 

(1) 

Sled  Wt/Fayload  Wt,  (Chandler,  R.F. 

1971.  Discussion  on  Facilities  for 

Impact  studies. 

AGARD  Conference  Proceedings  No. 

88,  p,  XXXV.) 

'2!  Information  not  supplied. 

•Man-rated,  7Qkg  used  as  payload  to  recalculate  mass  ratio  values,  (in  parentheses). 


TABLE  5 

AVAILABLE  WAVEFDRMS 


ID# 

WAVEFORM 

RANGE  ACCEL  G 

DURATION  msd) 

1 

1/2  SINE 

0.00  -  50.00 

97.00 

1 

OTHER 

PIN  DESIGN  CAPABILITY  FOR  VARIOUS  WAVEFORMS 

2 

SAWTOOTH 

1.00-  MO. 00 

(2) 

3 

RECTANGLE 

- 

- 

14 

TRAPEZOIDAL 

- 

- 

5 

SINE 

NEARLY  ANY  SHAPE 

IS  POSSIBLE 

6 

SINE 

- 

7 

SINE 

- 

- 

8 

SINE 

- 

- 

9 

SINE 

- 

. 

10 

TRAPEZOIDAL 

5.00  -  MO.OO 

. 

10 

REaANGLE 

5,00  -  MO.OO 

- 

11 

TRAPEZOIDAL 

-  30.00 

80.00 

12 

TRAPEZOIDAL 

DEPENDENT  ON  SLED  VELOCITY  AND  DECELERATION 

13 

- 

DEPENDS  ON  IMPACT  SURFACE  AND  VEHiaE  DYNAMICS 

14 

1/2  SINE 

. 

14 

TRIANGLE 

- 

- 

14 

TRAPEZOIDAL 

- 

. 

14 

RECTANGLE 

. 

14 

OTHER 

(?.) 

- 

15 

1/2  SINE 

- 

- 

15 

TRIANGLE 

- 

- 

15 

TRAPEZOIDAL 

- 

15 

RECTANGLE 

- 

- 

15 

OTHER 

• 

. 

16 

1/2  SINE 

16 

TRIANGLE 

- 

16 

TRAPEZOIDAL 

- 

16 

RECTANGLE 

• 

16 

OTHER 

• 

. 

17 

- 

- 

. 

18 

1/2  SINE 

2.00  -  50.00 

200.00 

19 

TRAPEZOIDAL 

- 

20 

1/2  SINE 

20.00  -  32.00 

100.00 

20 

TRAPEZOIDAL 

12.00  -  IM.OO 

FUNCTION  OF  SLED  VELOCI’ 

21 

TRAPEZOIDAL 

-  10.20 

200.00 

22 

- 

DEPENDS  ON  VEHICLE  TYPE  AND  BARRIER 

23 

1/2  SINE 

-  50.00 

130.00 

23 

RECTANGLE 

-  50.00 

130.00 

23 

SAWTOOTH 

-  50.00 

130.00 

24 

1/2  SINE 

- 

- 

24 

TRIANGLE 

- 

- 

24 

TRAPEZOIDAL 

- 

- 

25 

1/2  SINE 

- 

- 

25 

TRIANGLE 

- 

- 

25 

TRAPEZOIDAL 

- 

_ 

26 

RECTANGLE 

10.00  -  300.00 

- 

27 

SINE 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

27 

1/2  SINE 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

27 

TRAPEZOIDAL 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

27 

SAWTOOTH 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

27 

OTHER 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

SINE 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

1/2  SINE 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

TRIANGLE 

rCPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

TRAPEZOIDAL 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

SAWTOOTH 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

28 

OTHER 

DEPENDENT  UPON 

SLED-WEIGHT  AND  ACCELERATION 

29 

1/2  SINE 

5.00  -  50.00 

300,00 

29 

TRIANGLE 

5.00  -  50.00 

300.00 

29 

TRAPEZOIDAL 

5.00  -  50.00 

300,00 

29 

RECTANGLE 

5.00  -  50.00 

300.00 

29 

SAWTOOTH 

5.00  -  50.00 

300.00 

30 

1/2  SINE 

5.00  -  50.00 

300.00 

30 

TRIANGLE 

5.00  -  50.00 

300.00 

30 

TRAPEZOIDAL 

5.00  -  50.00 

300.00 

30 

RECTANGLE 

5.00  -  50,00 

300.00 

30 

SAWTOOTH 

5.00  -  50.00 

300.00 

X:  X:  X=  X:  £:  X=  X=  C  X:  Xs  Xr  X=  Xr  Xr^OJOJOJ<>JOkJUJOOU.lL*JUJl^LOl>JLOUJUJUJCO«>JUJVjJuai>>U>l-OU> 
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TABLE  5  CONTINUED 
AVAILABLE  WAVEFORMS 


WAVEFORM 

RANGE  ACCa  G 

DURATION  rasd) 

1/2  SINE 

5.00  -  50.00 

300.00 

TRIANGLE 

5.00  -  50.00 

300.00 

TRAPEZOIDAL 

5.00  -  50.00 

300.00 

RECTANGLE 

5.00  -  50.00 

300.00 

SAWTOOTH 

5.00  -  50.00 

300.00 

1/2  SINE 

3.00  -  50.00 

120.00 

TRIANGLE 

55.00  MIN.  (2) 

50.00 

TRAPEZOIDAL 

5.00  -  40.00 

150.00 

SAWTOOTH 

55.00  MIN.  (2) 

50.00 

OTHER 

70.00  MIN.  (2) 

150.00 

OTHER 

PROGRAMMABLE  TO  SIMUUTE  GIVEN  VEHICLE 

1/2  SINE 

2.00  -  100.00 

100.00 

TRAPEZOIDAL 

5.00  -  50.00 

130.00 

OTHER 

0.00  -  24.00 

100.00 

1/2  SINE 

TRIANGLE 

1/2  SINE 

TRAPEZOIDAL 

. 

RECTANGLE 

SAWTOOTH 

- 

RECTANGLE 

10.00  -  600.00 

24.00 

1/2  SINE 

-  100.00 

67.00 

TRIANGLE 

-  100.00 

76.00 

TRAPEZOIDAL 

-  100.00 

49.00 

SAWTOOTH 

-  100.00 

93.00 

OTHER 

-  100.00 

1/2  SINE 

1.00  -  150.00 

55.00 

TRIANGLE 

1.00  -  150.00 

70.00 

TRAPEZOIDAL 

1.00  -  150.00 

50.00 

RECTANGLE 

1.00  -  150.00 

35.00 

SAWTOOTH 

1.00  -  150.00 

70.00 

OTHER 

1.00  -  150.00 

1/2  SINE 

DEPENDENT  UPON  VELOCIH  AND  DECELERATION 

TRIANGLE 

DEPENDENT  UPON  VELOCITY  AND  DECELERATION 

TRAPEZOIDAL 

DEPENDENT  UPON  VELOCITY 

AND  DECELERATION 

SAWTOOTH 

MIPENDENT  UPON  VELOCITY 

AND  DECELERATION 

1/2  SINE 

-  40.00 

100.00 

TRIANGLE 

-  40.00 

100.00 

TRAPEZOIDAL 

-  30.00 

100.00 

OTHER 

(2) 

TRAPEZOIDAL 

4.00  -  30.00 

300.00 

TRIANGLE 

- 

TRAPEZOIDAL 

- 

SINE 

.50  -  60.00 

375.00 

1/2  SINE 

.50  -  60.00 

375.00 

TRIAWGLE 

.50  -  60.00 

375.00 

TRAPEZOIDAL 

.50  -  60.00 

375.00 

REaANGLE 

.50  -  60.00 

400.00 

OTHER 

- 

NOTES 


(1)  IF  RANGE  REPORTED,  MAXIMUM  GIVEN 

(2)  SEE  DATA  SHEET 


TABLE  6 


I .  PERPORMA.NCE  PARAMETERS 

(HORIZONTAL) 

ACCELERATION 

JOLT 

vEiocm 

STROKE 

REPEATABILITY  (PEAK)* 

ID# 

G 

Gs-^ 

ms'l 

m 

G% 

VELXITY  % 

1 

50.00 

4000.00 

29.50 

2.44 

2.00 

2.00 

3 

30.00 

27.78 

2.00 

4 

60.00 

75.00 

900.00 

150.00 

95.00 

90.00 

5 

5.00 

1.00 

6 

100.00 

35.56 

5.00 

1.00 

7 

100.00 

35.56 

5.00 

1.00 

8 

100.00 

35.56 

5.00 

1.00 

10 

1.50 

22.35 

0.80 

5.00 

5.00 

11 

40.00 

2500.00 

19.50 

0.80 

5.00 

1.00 

12 

40.00 

27.78 

97.00 

100.00 

13 

13.90 

1.00 

14 

80.00 

36.11 

1 .00 

0.50 

15 

80.00 

36.11 

1 .00 

0.50 

16 

80.00 

36.11 

1.00 

0.50 

17 

38.88 

18 

50.00 

1000.00 

15.00 

0.90 

1.00 

0.25 

20 

50.00 

22.22 

1 .00 

5.00 

4.00 

22 

INDETERMINATE 

INDETERMINATE 

22.35 

INDETERMINATE 

1 .00 

23 

50.00 

27.78 

3.00 

2.50 

2.50 

24 

50.00 

20.00 

26 

300.00 

30.46 

0.91 

5.00 

27 

200.00 

50.00 

40.00 

1.70 

1 .00 

1.00 

29 

50.00 

2500.00 

30.00 

2.00 

5.00 

5.00 

30 

50.00 

2500.00 

30.00 

2.00 

5.00 

5.00 

32 

15.00 

27.30 

91 .00 

33 

72.00 

24.59 

2.44 

2.50 

2.50 

34 

50.00 

17.88 

1.37 

2.00 

35 

100.00 

44.70 

1.83 

1.00 

1.00 

39 

100.00 

10000.00 

38.10 

1 .42 

5.00 

3.00 

40 

150.00 

4000.00 

51.51 

2.56 

1.00 

1.00 

41 

50.00 

2000.00 

20.00 

5.50 

4.60 

0.32 

42 

50.00 

30.50 

1.50 

2.50 

2.50 

45 

60.00 

6000.00 

31.29 

0.50 

2.00 

4.00 

II.  PERFORMANCE  PARAMETERS  (VERTICAL) 


ACCELERATION 

JOLT 

VELOCITY 

STROKE 

REPEATABILITY  (PEAK)' 

ID# 

G 

Gs-1 

ms"' 

m 

G% 

VELOCITY  % 

2 

30.00 

100.00 

120.00 

25.00 

9 

100.00 

35.56 

5.00 

1 .00 

19 

20.00 

300.00 

20.90 

21 

100.00 

6.00 

1.50 

20.00 

25 

50.00 

20.00 

28 

15.00 

500.00 

14.70 

0.68 

1.00 

1 .00 

31 

25.00 

2500.00 

20.00 

2.00 

5.00 

5.00 

36 

80.00 

500.00 

17.07 

1.22 

7.50 

7.50 

37 

150.00 

3200.00 

17.98 

0.48 

2.00 

2.00 

38 

600.00 

14.02 

95.00 

99.00 

43 

30.00 

3000.00 

22.90 

1.90 

5.00 

5.00 

44 

55.00 

1000.00 

25.90 

1.50 

5.00 

3.00 

♦Deviation  from  a  progrannied  test  value  un(3er  idealized  test  conditions  for  multiple 
tests.  See  p.  7  for  further  discussion. 


TABLE  7 

INSTRUMENTATION  DESCRIPTION 


NO. 

FREQ  CLASS 

RECORD. 

ID# 

CHANNELS 

(KHZ) 

METHOD 

1 

69 

40.0 

FM  TAPE 

CHART,  VD 

2 

14 

1.0 

TAPE 

CHART 

3 

50 

1.0 

TAPE 

CHART 

4 

IN  COMPLIANCE  WITH  IRIG  STANDARDS 

TAPE 

CHART 

5 

80 

1.0 

TAPE 

6 

50 

1.0 

TAPE,  CHART 
PAPER  REC. 

7 

50 

1 .0 

TAPE,  CHART 
PAPER  REC. 

8 

50 

1.0 

TAPE,  CHART 
PAPER  REC. 

9 

50 

1.0 

TAPE,  CHART 
PAPER  REC. 

10 

48 

1 .0 

TAPE,  PCM 

11 

10 

1.0 

TAPE 

12 

30 

TAPE 

13 

75 

0.6 

CHART 

14 

75 

0.6 

TAPE 

15 

75 

0.6 

TAPE 

16 

75 

0.6 

TAPE 

17 

96 

1.65 

TAPE,  CHART 

18 

14 

0.2 

TAPE,  C.R.O. 

12 

0.1 

CHART 

19 

11 

1.0 

TAPE 

20 

16 

1.0 

CHART 

21 

6 

0.5 

TAPE 

22 

65 

10.0 

TAPE 

PAPER 

23 

28 

1.0 

TAPE 

GALVANOMETER 

24 

26 

TAPE,  CHART 

25 

26 

TAPE,  CHART 

26 

28 

TAPE 

27 

88 

12.0 

TAPE,  CHART 

28 

88 

12.0 

TAPE,  CHART 

29 

73 

1.0 

TAPE,  A/D 

CHART 

30 

73 

1.0 

TAPE,  A/D 

CHART 

31 

40 

1.0 

TAPE,  A/D 

CHART 

32 

IN  THE 

PROCESS  OF  UPDATING 

33 

54 

1.0 

FM  TAPE,  DDAS 

50 

1 .0 

FM  TAPE,  CHART 

35 

64 

1.0 

TAPE,  CHART 

36 

50 

10.0 

TAPE 

37 

9 

2.0 

TAPE 

38 

30 

2.0 

TAPE,  CHART 

39 

50 

10.0 

TAPE,  VD 

CHART 

40 

50 

10.0 

TAPE,  CHART 
DIGITAL 

41 

42 

1.0 

TAPE,  ANALOG 
CHART 

42 

28 

1.0 

TAPE,  CHART 

13 

25 

1.0 

TAPE,  OSCILL. 
CHART 

44 

25 

1 .0 

TAPE 

CHART 

45 

28 

5.0 

ANAL/DIG.  REC 
OSCILLOGRAPH 

TRANS. 

METHOD 


FLYING  LEAD 

FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 

FM  TRANSMISS 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 

FLYING  LEAD 
FLYING  LEAD 
aYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 

FLYING  LEAD 

FLYING  LEAD 


FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 
FM  TRANSMISS 
FLYING  LEAD 

FLYING  LEAD 
FLYING  LEAD 

FLYING  LEAD 

FLYING  LEAD 


TABLE  8 

ACCELEROMETER  DESCRIPTION 


MAX.  NUI^ER  USED 


ID# 

TYPE 

DYNAMIC  RANGE  (G) 

FREQ.  RANGE  (KHZ) 

SLED 

SUBJECT 

1 

PIEZO  RES. 

0.00 

5000.00 

0.00 

* 

2.00 

(1) 

(1) 

2 

INDUCTANCE 

0.00 

- 

50.00 

(2) 

9 

2 

PIEZO  RES. 

. 

(2) 

9 

3 

PIEZO  RES. 

10.00 

- 

1000.00 

- 

5 

12 

4 

INDUCTANCE 

10.00 

- 

200.00 

1 

(2) 

14 

PIEZO  ELECT. 

. 

1 

(2) 

<1) 

- 

. 

8 

8 

6 

PIEZO  ELECT. 

1.00 

- 

1000.00 

40 

9 

6 

PIEZO  RES. 

1.00 

- 

1000.00 

40 

9 

7 

PIEZO  ELECT. 

1.00 

- 

1000.00 

. 

40 

9 

7 

PIEZO  RES. 

1.00 

- 

1000.00 

40 

9 

8 

PIEZO  ELECT. 

1.00 

- 

1000.00 

40 

9 

8 

PIEZO  RES, 

1.00 

1000.00 

40 

9 

9 

PIEZO  ELECT. 

1.00 

- 

1000.00 

40 

9 

9 

PIEZO  RES. 

1.00 

- 

1000.00 

. 

40 

9 

10 

ENDEVCO 

- 

750.00 

. 

2.00 

1 

9 

IQ 

ENDEVCO 

2500.00 

. 

9.00 

1 

9 

11 

HOLTINGER 

0.00 

600.00 

5.00 

1 

9 

12 

ENDEVCO  2264 

-2000.00 

- 

+2000.00 

- 

27.00 

1 

29 

13 

(1) 

- 

- 

(1) 

(1) 

14 

CEC 

- 

250.00 

1.00 

2 

6 

14 

ENDEVCO 

- 

750.00 

. 

2.00 

2 

3 

15 

CEC 

250.00 

- 

1.00 

2 

6 

15 

ENDEVCO 

- 

750.00 

2.00 

2 

3 

16 

CEC 

250.00 

1.00 

2 

6 

16 

ENDEVCO 

• 

75C.00 

2.00 

2 

3 

17 

PIEZO  RES. 

200.00 

0.00 

1.10 

50 

16 

17 

PIEZO  RES, 

* 

250.00 

0.00 

2.00 

50 

16 

17 

PIEZO  RES, 

750.00 

0.00 

2.00 

50 

16 

18 

KYOWA 

-50.00 

+60.00 

DC 

• 

0.75 

1 

(2) 

19 

SMITH  ALV  692 

DC 

1.00 

(1) 

(1) 

20 

PIEZO  RES. 

0.00 

1800.00 

2 

1 

21 

PIEZO  aECT 

0.00 

5098.40 

0.00 

20,00 

(1) 

(1) 

22 

STRAIN  GAUGE 

750.00 

• 

(1) 

(1) 

23 

STRAIN  GAUGE 

0.00 

750.00 

0.00 

• 

2.00 

1 

9 

24 

STRAIN  GAUGE 

-100.00 

+100.00 

0.50 

3 

8 

24 

PIEZO  RES. 

-100.00 

*100.00 

. 

2.00 

3 

a 

25 

STRAIN  GAUGE 

-100.00 

+100.00 

• 

0.50 

3 

8 

25 

PIEZO  RES. 

-100.00 

- 

+100.00 

- 

2.00 

3 

8 

26 

SEE  DATA  SHEET 

(1) 

(1) 

27 

PIEZO  RES. 

0.00 

500.00 

0.00 

20.00 

3 

18 

28 

PIEZO  RES. 

0.00 

500.00 

0.00 

20.00 

3 

18 

29 

PIEZO  RES. 

0.00 

- 

2000.00 

0.00 

1.00 

4 

36 

29 

STRAIN  GAUGE 

0.00 

- 

200.00 

0.00 

0.50 

4 

36 

29 

PIEZO  ELECT. 

0.00 

1000.00 

0.01 

• 

40.00 

4 

36 

30 

PIEZO  RES. 

0.00 

2000.00 

0.00 

1.00 

4 

36 

30 

STRAIN  GAUGE 

0.00 

- 

200.00 

0.00 

0.50 

4 

36 

30 

PIEZO  ELECT. 

0.00 

- 

1000.00 

0.01 

• 

40.00 

4 

36 

31 

PIEZO  RES, 

0.00 

- 

2000.00 

0.00 

• 

1.00 

4 

36 

31 

STRAIN  GAUGE 

0.00 

- 

200.00 

0.00 

- 

0.50 

4 

36 

31 

PIEZO  ELECT, 

0.00 

- 

1000.00 

0.01 

40.00 

4 

36 

32 

SEE  DATA  SHEET 

(1) 

(1) 

32 

CEC 

-250.00 

- 

+250.00 

* 

2.00 

100 

40 

33 

ENDEVOO 

-750.00 

- 

+750.00 

- 

100 

40 

33 

KXSTLER 

-100.00 

+100.00 

1.00 

100 

40 

39 

PIEZO  RES, 

• 

750.00 

0.00 

2.00 

1 

6 

35 

ENDEV,  7232C 

-750.00 

+750.00 

0.00 

- 

2.00 

3 

61 

35 

ENDEV,  2260C 

-250.00 

- 

+250.00 

0.00 

- 

2.00 

3 

61 

35 

ENDEV,  T267C 

-750.00 

- 

+750.00 

0.00 

- 

2.00 

3 

61 

35 

CEC  4-202 

-250.00 

250.00 

0.00 

. 

2.00 

3 

61 

36 

PIEZO  RES, 

- 

1 

(2) 

37 

PIEZO  RES. 

0.00 

- 

250.00 

DC 

. 

2.00 

1 

(2) 

38 

PIEZO  RES. 

0.00 

- 

250.00 

21 

9 

39 

PIEZO  RES. 

- 

500.00 

0.00 

- 

3.00 

5 

12 

39 

PIEZO  ELECT. 

- 

250.00 

0.00 

3.00 

5 

12 

39 

STRAIN  GAUGE 

<- 

250.00 

0.00 

- 

0.25 

5 

12 

40 

PIEZO  RES. 

- 

250.00 

• 

6 

9 

41 

STRAIN  GAUGE 

10.00 

• 

250.00 

0.00 

1.00 

(2) 

(2) 

42 

STRAIN  GAUGE 

-100.00 

+100.00 

0.75 

2 

9 

93 

STRAIN  GAUGE 

-100.00 

+100.00 

0.00 

• 

0.75 

2 

9 

44 

STRAIN  GAUGE 

-100.00 

+100.00 

0.00 

0.75 

2 

9 

95 

ENDEV  2264 

-2000.00 

- 

+2000.00 

0.00 

- 

5.00 

2 

24 

45 

ENDEV  7264 

-2000.00 

• 

+2000.00 

0.00 

5.00 

2 

24 

45 

ENDEV  2260 

-250.00 

* 

+250.00 

0.00 

- 

2.00 

2 

24 

(1)  INFORMATION  NOT  SUPPLIED;  (2)  SEE  DATA  SHEET 
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NATO/AGARD 

Impact  Test  Facility  Survey 


ID  »1 


1.  f.'ar.ie  arid  Adoress  of  Facility 

2.  Name  of  Director/Mana^er 

3.  Date  Facility  oecamc 
operational 

4.  Principle  of  Operation 

b.  I-'.ain  Use/Test  Type 

a.  Man  Rateu: 

yes _  no _ 


DCIFM  IMPACT  STUDIES  FACILITY 

P.O.  BOX  2000 _ 

1133  SHEPPARD  ML,AL _ 

DOWIISVIFW.  Oil.  HIM  m.  CADAOA 

DR.  JACK  P.  LAi.'DOLT _ 


OaOilEh  1979 _ 

HTDRAULIC/PIvEUMATIC  12-i:iCli  ACTUATuh 
■CiiaiPiA  as£) _ 

vaucLE  m.kimmi  jiSAi  hiw  Hii-i 

lESlS _ 


Descriptive  Details 
a.  Horizontal 

X 

c.  Vertical 

:./A 

b.  Track  Length  _ 

-37m _ 

o.  Tower  Heiunt 

... _ _ 

c.  Siea  Cnaracteristics 
c.l.  Weibdt-  (max) 
e.2.  '.Hath  (max) 

e. 3.  Lonoui  (r.iax) 

f.  Payload  Cnaracteristics 

f. l.  Weiiint  (wax) 
f'.2.  WidUi  (max) 
i'.i,  Lengtn  (wax) 

f.4.  Ranoe  of  Orientation 


_T:y.eu-  oj.-- 
IbOO  LB 

H 

OX-Cu  uz. 

If 

j 

L. 

4  FT 

If 

J 

L. 

13,  FT 

If 

,  r 

j 

i_ 

Ji 

Sled  F2 

Sic-G  1/3  ] 

L. 

'■>000  LB 

iL 

n 

; 

L. 

10  FT 

il 

-  JL 

J 

i_ 

12  FT 

i( 

ii 

J 

J_ 

■  _ 

-JL. 

_ L 

7.  Ferfcntanco  Paraiueters 


a.  Acceleration 

DO  G  (max) 

_ (min  usable 

b.  Jolt 

4000  G/SLC  (j.iax) 

_ (mxn  usable 

c.  Velocity 

b6  MPt!  (max) 

_ (i.iin  usable 

u.  Stroke 

0  FT  (nax) 

_ (min  usable 

e.  Waveforn,:  (Creek  all 

that  Apply)  Raribe  of 

Acceleration 

Duration 

e.l.  Sine  _  _  _ 

e.2.  1/2  Sine  X .  UP  TO  bO  G 

e.3.  Triani^le  _  _ _ 

e.4.  Traiczoioal  _  _  _ 

e.5.  Kcctan^^le  _  _  _ 

e.o.  Sawtooth  _  _  _ 

e.7.  Other  (indicate)  Fill  DESIGll  CAFAbILlTY  FUK  VAhloUo  ’i.'AVfc.FOK10 


f.  Hepeatauility 

I  .l.  Fc'Uk  G  _ tZ 

r.2.  Real'.  Velocity  _ *2 


d  . 


Instriuentation 
a.  "umber  of  Channels 
0.  Frequency  Response/Class 
c.  Methoo  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 

a.  Method  oi  Transmission 
u.l.  Flyint,  leau 

d. 2.  Fll  Transmission 
e.  Accelerometers 

e. i.  Types 

e.2.  Dynamic  Rantc- 
e.3.  Frequency  Ranse 
e . 4 .  Number 
e.U.a.  on  sleu 
e.U.b.  on  subject/auxiy 


6P  (4'-)  FRil-iARY.  20  SHCOllDAKT) _ 

ALL  CLASSES  (VARIABLE  UF  TO  to.ooQ  l,z) 


14  CHAKNELS  FM _ 

&  CHAliUELS _ 

4q  ChAliliEL  AKALOGUE  TO  DIGITAL  COVERTER 
SYSTEIl  (DATALAB) _ 


A 


UP  TO  5000  G 

UP  TQ  aPOO  0  ..  . 

_ 

VAHIADLE  TO  MEET  HEC'UlREliEi.'lS 


f.  Other  Parameters  Honltoreo:  LOADS  (b£LT.  AUU  IliTLKl.AL  DUMMY  LUCA- 
TlOliS).;  BELT  PULL-OUT.  AilGULful  ACC:  U  COUFQHmT  ACCEL.  OF  blXJi-FlJa-E:  DEAhl 
RATES >,  Em.  EMQ _ 


*.AiO/  AoAr.  j 


ieLw  raciiiLy  Ourvey 


:;L'  ar,j  AjLir^--::  of  :-acilil.y 


u.  ^ai:AT04.:(;:  jl 


of  L:irect.or7r,jriG.  tr 


o^LTat  lOriGi. 


trir.cii.j.c  C!  Cl'ero-iion 


:jLiD  KOCKLT 


I'aiij  Uh-/T',-_L  Typt. 


i.  liii  I'clea: 


L1.3AIa  Al'  Ct:(jC  l'.l.'U1F‘1L!. 
PILuTL.  L>l7-  i'i-.UrJL3i 

_ 


Jujcrijii-ivc  i.-it.ailj 

a.  iioriviontal 
j.  TracK 


c.  Verlicai 
u.  Tower  .■'eii.iia 


aieu  Characaeristica  J _ 

■_.i.  '.'cijit.  (i.ax)  J _ 

■-•.i.  '.iTatli  (i:.ax)  I _ 

e.3.  UrioUi  (i.iax)  I _ 

1 .  Payload  CTiaracterislios  | _ 

l.i.  (i:iax)  I _ 

i.P.  S.’iotn  Cnax)  i _ 

t.j.  Unotfi  (i:iax)  i _ 

1.*^.  Rani^o  ot  Crientatiou  i _ 

Perf'orr;.ance  Paranieters 

a.  Acceleration  _ 

a.  Jolt  _ ] 

c.  Velocity  _ 1 

a .  StrOKc  _ 

e.  'Javefon.i:  (Cneoi:  all  U.at  Ai:ply) 


_(r;ax)  ■(,. 

.(r.iax)  ^^JiJ 

_(ciax)  _ 

_(nax)  _ 

Rarii^e  of 
Acceleration 


_ (rain  usaoie) 

i _ (ram  uaaule) 

_ (tain  usaule) 

_ (t.iiri  osaole) 


e.i.  Sine 

t.d.  1/2  Sine 

e.i.  Trian’le 

e.4.  Trapezoidal 

e.5.  Reotanale 

e.o.  Sawtooth 

e.Y.  Other  (indicate) 


r.  Repeatability 

1.1.  Peak  G  _ 

f.2.  Peak  Velocity  _ 

0.  Instruiientation 

a.  fiuiaber  of  Channels  _ 

b.  Frequency  Response/Class  li 

c.  Method  of  recording 

c. l.  Taix:  _ 

C.2.  Chart  _ 

C.3.  Other  (specify)  _ 

d.  Method  of  Transmission 

d. l.  Flying  lead  _ 

0.2.  F!1  Transmission  _ 

e.  Accelerometers  ^ 

e. l.  Types  ^ 

e.2.  Dynamic  Range  _ 

e.3.  Frequency  Range  _ 

e.4.  Number  _ 

e.q.a.  on  sled  _ 

e.A.b.  on  subject/dumray  _ 

f.  Other  Parameters  Monitored:. 


*.'Ai'0/  AGA{^L> 


L.ipact  FaciiiLy  Gurvoy 


i,  of  racilit-y 

ol  Fircc'uor/i*.anat,er 

i.  jato  ru'Jiiily 
o;.  ».-raliur)ai 

‘■i.  ol'  uj.-oratiun 


QHGAi;ia!-£  liATlQIiAL  bE  GFahlTL 


HUUTIFKE:  (OliGtH) 


J.  UKOY 

mh. _ 


.  !'jin  ‘iL-c7To:.-.L  T/i’c 

■  1.  I'ari  Hat-L'd: 

V'--d  no _ 


iVacn [.live  I'claila 


3. 

Horidotital 

A _ 

C  « 

Vertical 

b. 

TracK  Lunc.ti 

0. 

Tower  feii 

,(X 

. 

Sled 

teristicb 

Sled  /;l 

lid 

_lL- 

.JlpU 

JLj _ L 

0.1. 

V.'eii.,ht 

(max) 

L_ 

K 

_iL_ 

0.2. 

b'iacb  ' 

(max) 

jL. 

i'.gpm _ 

.-J _ 

-Ji- 

_ 1 

0.3. 

Lenr.th 

(wax) 

L. 

1 .70m 

..IL  ... 

_ LL_ 

1 

f. 

Payload  Characteriuticu 

L_ 

..leu  ‘-I. 

][  S.ec 

UZ 

_ll. 

tied 

U-I 

f.l. 

Weibi't 

(wax) 

J__ 

n 

-IL. 

] 

f.2. 

Width 

(max) 

L- 

j[ 

.ii 

_i 

i.3. 

Length 

(max ) 

J— 

_ 

-Ji-. 

-J 

f.4.  Ranee  of  Orientation  I _ il _ If  _ _ _ L 


7. 


Performance  Paramotero 

a.  Acceleration  _ 

b.  Jolt  _ 

c.  Velocity  _ 

a.  Stroke  _ 

0.  Waveform:  (Check  ail  that  Apply) 


■Iflflfliiai, 

r.bni 


.(i.ax) _ (i:ari  utauie) 

.(:iidx) _ (lain  unable) 

.(itiax) _ (r„in  unable) 

.(ii.ax) _ (min  unaoie) 

Han^:.?  of 

Acceleration  Duration 


e.l.  Sine  _ 

e,2.  1/2  Sine  _ 

e.3.  Triangle  _ X. 

e.4.  Trapctoidal  _ 

e.b.  Rectangle  _ 

e.6.  Sawtooth  _ 

e.7.  Other  (indicate)  _ 


f.  Repeatability 

f.l.  Peak  G  _ 4 

f.2.  Peak  Velocity  _ 2  _ $ 


b. 


Instriinentation 
a.  Dumber  of  Channels 

50 

b.  Frequency  Response/Class 

1000Hz _ 

c.  Method  of  recording 

c.l.  Tape 

X 

C.2.  Chart 

X 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d.l.  Flying  lead 

X 

d.2.  FM  Transmission 

X 

e.  Accelerometers 

e.l.  Types 

PIEXOHtSlSTlFS 

e.2.  Dynamic  Range 

10  -  lUOOf. 

e.3.  Frequency  Range 

e.U.  Number 

e.A.a.  on  sled 

5 

e.U.b.  on  subject/dum.iy 

12 

f.  Other  Parameters  Monitored:  FQRCK.  PhUiSURE 


NATO/AGARD 


1  ' 


Impact  Test  Facility  Survey 


ID  //« 

1.  Name  and  Address  of  Facility  CENTRE  D'ESSAIS  EN  VOL 

11610  CAZAUX.  FR. 


2.  Name  of  Director/Manager 

3.  Date  Facility  became 
operational 

'J.  Principle  of  Operation 


INGENIEUfi  EN  CHEF  SIX 


1362 _ _ 

RAIL  D'ESSAIS  (ROCKET-SOLID  FUEL. 
EJECTION  SEAT) _ 


5.  Main  Use/Test  Type  IMPACTS _ 

TRAJECTQIRES  ACCFJ-EREES 

a.  Man  Rated;  TRAJECTQIRES  A  VITESSE  CONSTANTE 

yes _  no _ X_  _ 

6.  Descriptive  Details 


a. 

Horizontal  X 

c. 

Vertical 

b. 

Track  Leneth  600m 

d. 

Tower  Height 

e. 

Sled  Characteristics 

i_ 

Sled  #1 

][  Sled 

|)2 

IL 

Sled 

#3  1 

e.l.  Weight  (max)  [CHARIOTS 

1500kg 

If 

JL 

1 

e.2.  Width  (max)  SPECIFIQUESf 

Im 

][ 

JL 

1 

e.3.  Length  (max)  A  L'ESSAI] 

L. 

5m 

JL 

] 

f. 

Payload  Characteristics 

L. 

Sled  #1 

] f  Sled_#2  . 

JI. 

Sled 

#3  ] 

f.l.  Weight  (max) 

JL. 

lOOOkg 

][ 

JL 

1 

f.2.  Width  (max) 

L. 

0.8ro 

H 

JL 

1 

f.3.  Length  (max) 

L 

_ 4m 

][ 

JL 

] 

f.4.  Range  of  Orientation 

L 

][ 

JL 

1 

Performance  Parameters* 
a.  Acceleration 

60g 

.(max)  _ 

lOg 

.(min 

usable) 

b. 

Jolt 

75R/S 

.(max)  _ 

S’? 

.(min 

usable) 

c. 

Velocity 

<)00m/s 

.(max)  _ 

20 

.(min 

usable) 

d. 

Stroke 

_ 

.(max)  _ 

lOg 

.(min 

usable) 

e.  Waveform:  (Check  all  that  Apply)  Range  of 

Acceleration  Duration 


e.l.  Sine  _ 

e.2.  1/2  Sine  _ 

e.3.  Triangle  _ 

e.4.  Trapezoidal  _ _ 

e.5.  Rectangle  _ 

e.6.  Sawtooth  _ 

e.7.  Other  (indicate)  _ 

f.  Repeatability 

f.l.  Peak  C  95  i 

f.2.  Peak  Velocity  _ 20 _ i 


•PROPULSION  PAR  1  A  86 
ROQUETTES  DE  68  nn  - 
FREINAGE  HYDRODYNAMIQUE  OU 
RETROPROPULSION 


8.  Instrimentation 

a.  Nimber  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.^.  Nimber 
e.4. a.  on  sled 
e.4.b.  on  subject/duimy 


SUIVANT  LE  NOfBRE  DE  TELEHESURES  AU 
STANDARD  IRIG _ 


A 


X 

X 

X 

A  INDUCTANCE 

n 

m 

r>j 

o 

p 

m 

o 

H 

w 

o 

s 

c/5  1 

10  A  200g 

1 


TRAJECTOGRAPHIE  PAR  CINETMEODOLITES.  ^  '  PQSSIBILITE  DE 


NATO/AGARD 


Impact.  lest  Facility  Survey 


1.  fiait.e  atiu  Acurtua  of  l-aczlity 


t'.  lianio  of  L' 'i.rector/Kanat.er 

i.  Date  Facility  became 
operational 

•i.  Principle  of  Cporalion 

S.  Main  I'se/Teol  Type 

a.  Han  Hateb: 

yea _  no _ 

0,  Descriptive  Details 

a.  Horizontal  _ 

0.  Track  Lenjtth  _ 

e.  Sled  Characteristics 
e.l.  Weight  (max) 
e.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

r.4.  Range  of  Orientation 

7.  Perforciance  Parameters 


H.  PHILIPPL 


c.  Vertical 

d.  Tower  Height 


a. 

Acceleration 

(max) 

_ (min  usable) 

b. 

Jolt 

(tl^lX) 

_ (min  usable) 

c . 

Velocity 

(max) 

_ (min  usable) 

d. 

Stroke 

(max) 

_ (min  usable) 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine  _ 

e.2.  1/2  Sine  _ 

e.3.  Triangle  _ 

C.4.  Trapezoidal  _ 

e.5.  Rectangle  _ 

e.b.  Sawtooth  _ 

e.l.  Other  (indicate)  _ 

f.  Repeatability 

f.l.  Peak  C  _ 

f.2.  Peak  Velocity  _ 

Iiistrunentation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
C.4.  Number 
e.4.a.  on  sled 
e.4.b.  on  subject/ dummy 


f.  Other  Parameters  Monitorea:. 


ci  •  ' ...  r'  i  w  —  •  1*.  — 

V.  . 

vjrt.  i. 

.. 

!h  - 

O'. 

Toi-jcr 

ill 

— - 

•  .  .  -..•.jr 

Cj.CC  :.'i 

Ji. 

.JxC-C 

■■  c 

'..A,  vM.ij 

j _ 

1000  2. 

■  ...  .  ’..‘laL 

..  t"iciX) 

L. 

ISOcM 

li 

*'  •  v  *  ^  ^ 

U:.  (t.uix) 

L_ 

iOOCI.l 

if 

_  1  ■. 

1  ,  r  Ci  /■  i  Ot'j  -i  C 

.aracterici^ici; 

ui 

i[ 

Sled 

if  6^ 

JL 

...ic'a  !/ %  , 

I  .  a.  .  ’.V-  i  •' 

'it  (r:.ax) 

L 

500  ki*. 

It 

I  « .  ■ .  i  (J  t. 

■.  (."fcjXJ 

1_ 

ISOciii 

If 

III 

:  . .  Lcnj. 

Ir,  C:rux) 

L  _ 

200ci:i 

If 

_jL 

i 

1.4.  htir.; 

c  Of  -rientovion 

[arbitrary 

If 

_iL 

i 

'’er :  C;n„ance  raraiteters 

J,  nCC'.  i'i’raLiOl'J 

I.O., 

.(max) 

.(i..in  usauie) 

0.  Jolt 

.(i.ax) 

.(ii.iii  'jsabi'..') 

V  .  Vt-*ioc  i  Ly 

t/OrTiCii 

.(max) 

.(mill  Lisa  tie) 

(j.  birotx- 

vUr.'dj 

.(rax) 

.(mill  usable) 

0.  ’..’i/Vt_t'orr. : 

(  LhOCK  isll  t-I.cit  A, 

■ply) 

Haro.c  of 
/\ccoit.‘r«t.  ion 

juration 

e.l.  3iri.i 

e.2.  1/2  Sine 

e.j.  Triangle 

C.4.  Trapezoioai 

c.i.  Reclani'le 

e.e.  Sawtooth 

e.7.  OUior  (indicate) 


Repeatauil ity 
f .  1 .  P^aK  G 
1.2.  PeaK  Velocity 


I  nstrUiic-ntation 
a,  iiunber  of  Channels 
D.  frei;uency  Kesf.onse/Class 
c.  Pethou  of  recording 
c.l.  Tai* 
c.c.  Chart 
c.'i.  Otner  (specify) 
o.  Metriofl  of  Tran-snission 
0.1.  Fly  inf  leao 
IJ.2.  FM  Transnission 
c,  Acceieronielers 
e.l.  Types 
e.2.  Dynamic  Ran^e 
e.j.  Frequency  Range 
e.4.  Muniber 
c.l. a.  on  slea 
e.l.b.  on  subject/aumiy 


EUDEVCG 

-isaji _ 


Ho 


10QU 


PCH 


ENDEVCO 

2500.-. 

qoooHz 


f.  Otfier  Parameters  Monitored:  FflRCE-S.  FILM 


:i 


NATO/AG ARD 

Impact  Test  Facility  Survey 


ID  /ni 


1.  Name  and  Address  of  Facility  IMPACT  CATAPULT  (KATAPULTANUGE) _ 

BATTELLE  -  INSTITUTE  V. _ 

AM  ROMERHOF  IF _ 

D-6000  FRANKFURT  AM  MAIN  qO/W.  GERMANY 


Name  of  Director/Manager 


DIPL.-ING.  G.  RUTER 


Date  Facility  became 
ofjerational 


12^ 


4.  Principle  of  Operation 


STRETCHED  BUNGEE  CABLE  TO  IMPACT 
STEEL  STRIP _ 


3.  Main  Use/Test  Type  PASSENGER  SAFETY.  A1.L  TYPES  OF 

vehici.es _ 

a.  Man  Rated:  _ 

yes  X  no _  _ _ 

6.  Descriptive  Details 


a. 

Horizontal  X 

C. 

Vertical 

b. 

Track  Length  llm 

d. 

Tower  Height 

U  Sled  K 

e. 

Sled  Characteristics 

L_ 

Sled  #1 

][ 

Sled  #3  1 

e.l.  Weight  (max) 

L- 

.  140kg 

][ 

JL 

J, 

e.2.  Width  (max) 

i_ 

.85m 

ir 

JL 

] 

e.3.  Length  (max) 

i_ 

2. dm 

If 

JL 

] 

f. 

Payload  Characteristics 

I_ 

Sled  //I 

If  Sled  #2 

JL 

Sled  #3  1 

f.l.  Weight  (max) 

JL 

300kg 

][ 

JL 

] 

f.2.  Width  (max) 

1_ 

1.7m 

If 

JL 

] 

f.3.  Length  (max) 

L_ 

■  3.0m 

][ 

.JL 

] 

f.4.  Range  of  Orientation 

L. 

][ 

JL 

] 

Performance  Parameters 
a.  Acceleration 

40g _ 

(max) 

(min  usable) 

b. 

Jolt 

2S00g/s 

(max) 

(min  usable) 

c. 

Velocity 

70km/h 

_(max)  _ 50km/h 

(min  usable) 

d. 

Stroke 

SOOmn 

(max) 

(min  usable) 

€. 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine 

e.2.  i/2  Sine 

e.3.  Triangle 

e.4.  Trapezoidal 

1 

30g 

80ms 

e.5.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (indicate) 

f.  Repeatability 

f.l.  Peak  G  _ S  t 

f.2.  Peak  Velocity  _ 1 _ % 


_ LQ_ . - 

SAE  J  211 .  211a 


X 


i 


e.  Accelerometers 
e.l.  Types 
e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Nunber 
e.4.a.  on  sled 
e.4.t.  on  subject/dutmy 


Holtinger 
UP  to  600g 
6000Hz 

i 

_ 9  (max) 


8.  Instrimentation 

a.  Nunber  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 
c.l.  Tape 

C.2.  Chart 

c. 3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 
d.2.  FM  Transmission 


f.  Other  Parameters  Monitored:, 


NATO/AGAhD 


Impact  Test  Facility  Survey 


iL> 


tlame  and  Address  of  Facility 


I?,  'lame  of  L'irector/Hanager 

i.  Date  Facility  uecame 
operational 

d.  irinciple  of  Operation 


d.  Main  Use/Test  Type 

a.  Man  Fated: 

yes _  no _ 

6.  Descriptive  Details 

a.  Horizontal 

b.  TracK  Length 


KLIHIKUM  PER  UmVERSITAT  HEIDELDEFG 

ItiSTlTUT  FilR  RECHTSMEDlZIll _ 

POSTFACH  1010b9.  6900  HEIDELBERG.  F£D. 
REPUBLIC  OF  GERHAllY _ 

PROF.  DR.  SCKHIDT/DR.  KAaiERIS _ 


EM)  OF  1»I7? 


a:cELEMmifl 


CADAVER  TESTS,  DUMW  TESTS.  FRONTAL. 
UTERAL.  HFJID-Oil _ 


c.  Vertical 
G.  Tower  Height 


e.  sled  Characteristics 

e.l.  VJeight  (max) 
e.2,  Widtti  (riax) 

e. 3.  Length  (nax) 

1.  Payload  Characteristics 
1.1.  Weight  (max) 

f. 2.  Width  (nax) 

1.3.  Length  (max) 

f.4.  Range  of  Orientation 

Performance  Parameters 
a.  Acceleration 
u.  Jolt 

c.  Velocity 

d.  Strode 

e.  Waveforni:  (Check  all  that  Apply) 


e.l.  Sine 

0.2.  i/2  Sine 

e.3.  Triangle 

e.4.  Trapezoidal 

e.d.  Rectangle 

e,6.  Sawtooth 

e.7.  Other  (indicate) 


L 

.  Sled  #1 

11  31  ea  112 

_JL 

Sled  l;3  1 

L 

37dVN 

n 

_1L 

1 

L 

140Cfi1 

If 

JL 

_ 1 

L 

300cm 

1! 

_1L 

_ 1 

L 

Sled  /;i 

If  Sled  1)2 

_iL 

Sled  t/3  1 

L 

6000N 

K  _ 

_1L 

1 

L 

.  IbOcm. 

If  ... 

_LL 

.  1 

L 

400cm 

11 

_LL 

..1 

L 

If 

_1L 

1 

40k 

(i:ax) 

(min  usable) 

( max) 

.(min  dsaule) 

lOOkni/h 

(max) 

(min  usable) 

( max ) 

_(i:,in  usable) 

Range  oT 
Acceleration 


Duration 


Repeatability 
f.l.  Peak  G 
f.2.  Peak  Velocity 


♦DEPENDENT  UPON  THE 
TION  level. 

17  i 


iLED  VELOCITY  AND  Db.CELEHA- 


100 


a 


Instrunentation 

a.  Miniber  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Otfier  (specify) 
Metnod  of  Transmission 
u.i.  Flying  lead 

d. 2.  FH  Transmission 
Accelerometers 

e. l.  Types 
e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 

e.4. a.  on  sled 
c.4.b.  on  subject/dunriy 


30  (POSSIBLE) 


ENDEVCQ  2264 
-2K  TO  t2K  n 

27000Hz _ 

■  1 _ 

_ 23./2a _ 


f  .  Other  Parameters  Monitored:, 


i  J/ALii'.r;  j 

i:;pECt  Tc-.l-  :rv;y 


lu  im 

1.  !!ai.io  ana  Ao.drcaa  of  facility 

2.  Name  of  Director/Manaijer 

3.  Date  Facility  became 
operational 

A.  Principle  of  Operation 

5.  Main  Use/Test  Type 
a.  Han  Rated; 


DAIHLLR-BFNZ  AG 


7032  SlHDELFItjCEN  1 


POSTFACU  2  26 


EWTWICKLDIJC  PKV  AUIBAOTE];.  £A1  ■  W.  GER. 
DIPL.-IHG.  GUWIRAtL  HUBER _ 


JAfJUARY  1073 


LINEAR  MOTOR  ACCELERATIOM  TO  BARRIER 

Qi'.m _ 


CRAOH  .Pf;,PA?^£lvC£R  AJjD  COWER-. 

ciAL.vaucus _ 


ycs_ 


no_ 


Descriptive  Details 

a.  Horizontal 

b.  Track  Lfnj;th 


c. 

a. 


Vortical 
Tower  Meicht 


e.  Lied  Characteristics 
e.l.  Vfeight  (max) 

0.2.  Width  (max) 

e. 3.  Length  (iiax) 

f.  Payload  Ctiaracteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
r.3.  Length  (max) 

f.4.  Range  of  Orientation 

7 .  Perfonnance  Parameters 

a.  Acceleration 

b.  Jolt 

c.  Velocity 

d.  Stroke 


e. 


Waveform;  (Check  all  that  Apply) 


f  Sled  //I 

11  Sled  112 

_JL 

Sled  03  J 

I 

n 

_IL 

] 

L 

n 

_1L 

1 

f 

][ 

_1L 

1 

[  Sled  /a 

11  Sled  112 

_1L 

Sled  #3  ] 

(  10.000  Wk. 

H 

_JJ_ 

] 

L  unlimited 

K 

_JL 

] 

1  uniimitc-d 

n  .  . 

] 

( 

li 

_iL 

] 

(max) 

.(min  usable) 

(rax) 

.(min  usable) 

13.')  ri5“’ 

(nax) 

.(min  usable) 

( i;iax ) 

.(min  usable) 

ily) 

Range  ol" 

Acceleration 


Duration 


e.l.  Sine 

e.2.  1/2  .Sine 

0.3.  Triangle 

0.4.  Tra;iezoiOal 

o.b.  Rectangle 

'.;.6.  Sawtooth 

C.7.  Other  (indicate) 

f.  Rc  pi-'atabil  ity 

f.l.  Peak  G 
f.2.  Peak  Velocity 


DEPENDS  Oil  IMPACT  SURFACE  &  VEHICLE  DYNAMICS 


InsLrun’ontation 

a.  Number  of  Cliannels 

u.  Frequency  Response/Class 

c.  Met.Hod  of  recording 
c.l.  Taije 

C.2.  Chart 

c. 3.  Other  (specify) 

d.  Method  of  Tran.smission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Acccleroincters 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 

e.4.a.  on  sled 
e.4.b.  on  subject/dufiriy 


FK  bO.  1SU.  bUO 


f.  Other  Parameters  Monitored;, 


4 


NATO/AGARD 

Impact  Test  Facility  Survey 


ID  //14,  lb,  16 

1.  Name  and  Address  of  Facility 

2.  Name  of  Director/Manager 

3.  Date  Facility  became 
operational 

4.  Principle  of  Operation 

b.  Main  Use/Test  Type 

a.  Han  Rated; 

yes _  no _ 

6.  Descriptive  Details 

a.  Horizontal  X 

b.  Track  Length  6bni  (max) 

e.  Sled  Characteristics 
e.l.  Weight  (max) 
e.2.  Width  (max) 

e. 3.  Lengtn  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.4.  Range  of  Orientation 


DAJMLEfi-B£»2  AG 


7032  SINDELFINGEN  1 


PgSTFACH  2  26 


EKTWICKLUNG  PKW  AUFBAUTEN  £A1 .  W.  GER. 
DIPL-IMG.  GUNTRAM  HUBER _ 


1971/1973/1979 


BESCHLEUNIGEN  AUS  DEM  STILLSTAKD 
TBENDIX,)  -  SLED  1 


AUFFAHREN  UND  RUCKPRAa  (MTS)  -  SLED  2 
AUFFAHREN  lEIfilNMUl  i _ 

ERONTALAUFPRALL/HALTCSYSTEME _ 


c.  Vertical 

d.  Tower  Height 


L- 

Sled  111 

-ii- 

Sled  112 

-IL. 

Sled  ff3 

J 

L. 

lOOOkc 

-IL 

460kf. 

_li_ 

iSOto-. 

J 

i_ 

1220nin 

JJ_ 

1220(110 

JI_ 

960rir. 

J 

L. 

3675(110 

_1L. 

3370nin 

JL. 

1460mn 

J 

L 

Sled  (fl 

_1L. 

Sled  #2 

JL 

Sled  1/3 

J 

L. 

2500kK 

_JL. 

670kg 

JL 

250kg 

J 

L- 

4000iiin 

JL. 

4000nm 

JL 

2000nm 

J 

L. 

4300nm 

_1L. 

4300nin 

JL 

BOOOmo 

J 

L. 

JL. 

JL 

J 

Performance  Parameters 

a.  Acceleration 

b.  Jolt 

c.  Velocity 

d.  Stroke  _ 

e.  Waveform:  (Check  all  that  Apply) 


BOi;  (max) 

■'  (nax) 
(max) 


9  ■  10-  N  ■ 


Range  of 
Acceleration 


_(rnin  usable) 
_(min  usable) 
_(min  usable) 
_(min  usable) 

Duration 


e.l.  Sine  _  _ 

e.2.  1/2  Sine  _ )( _  _ 

e.3.  Triangle  _ )( _  _ 

e.4.  Trapezoidal  _ ^ _  _ 

e.5.  Rectangle  _ )( _  _ 

e.6.  Sawtooth  _  _ 

e.7.  Other  (indicate)  FAHRZEUG-SPEZIFISCH 


f.  Repeatability 

f.l.  Peak  G  :  1g 

f.2.  Peak  Velocity  -  O.b  km/h 


d.  Instrunentation 

a.  Number  of  Channels 

b.  Frequency  Response/Ciass 

c.  Method  of  recording 
c.l.  Tape 

c. 2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 
e.4. a.  on  sled 
e.4.b.  on  subject/dumy 


JHl. 


FK  60.  IdO.  600 


_£££_ 


.IQQOHa 


EnOsygO 

_ 15fi£ _ 

_ aiQQlte. 


f.  other  Parameters  Monitored:  OBEHSCHENKELKRAFTE .  UNTERSCHENKELRRAF7E 


:;a7o/agap.d 


Inpact  Teat  Facility  Gurvey 


ID  mi 

1.  Nar.je  ana  Aadress  of  Facility  FIAT  -  CF.NTRO  SICL'KFZZA 

QKBASSAUO  (TORINO  -  ITALIA I 
VIA  G.  GOZZAIJO.  2 _ 


F.  Name  of  Director/Mana^er 

3.  Date  Facility  oecanie 
operational 

D.  Principle  of  Operation 


t>.  Main  Use/Test  Type 

a.  Man  Rated: 

yes _  no _ 

6.  Descriptive  Details 

a.  Horizontal  8  tracks 

b.  Track  Length  30  -  ti20m 

e.  Sled  Characteristics 
e.I.  Weight  (max) 
e.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.4.  Range  of  Orientation 

7.  Performance  Parameters 

a.  Acceleration 

b.  Jolt 


Et.ZO  FF.AhCHINI 


PRLSEKTED  TO  THE  PRELL  MAhCH  1977 _ 

KQHIZONTAL.  CABLEWAY  SiSiEK  DKIVEli  of 
A  2300  HP  ELECTRIC  MOTOR _ 

CAR  AND  TRACK  D£VFL.OPNFiJT  AND  LEGIL- 
LATIVE  REQUIREMENTS/BARRIEh,  CAR-TO- 
CAR.  DUMMY  AND  COMPOllEi.TS  TESTS 


c.  Vertical  _ _ 

a.  Tower  Hei„i.t  _ 

[  Sled  (>i  K  Sled  112 il  Sled  If  3 i 

i _ U _ U _ 1 


L_ 

_JL_ 

ir 

1 

i_ 

_1L. 

][ 

i 

Sled  #1 

11 

Sled  02  ][ 

Sled  03  j 

L_ 

20Frr 

_LI_ 

U 

i_ 

_1J_ 

If 

1 

L_ 

If 

Jf 

0-180 

JL. 

_ 1L_ 

_ 1 

.(max)  _ (min  usable) 

.(max)  _ (min  usable) 


c.  Velocity  IRQ  km/h  (max)  SO  wm/h  (min  usaoie) 

d.  Stroke  _ (nax)  _ (min  usable) 

e.  Waveform:  (Check  all  that  Apply)  Range  of 

Acceleration  Duration 


e.I.  Sine 

e.2.  1/2  Sine 

e.3.  Triangle 

e.y.  Trapezoidal 

e.5.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (indicate) 


f.  Repeatability 

f.l.  Peak  G 
f.2.  Peak  Velocity 


i 

S 


8. 


Instrurientation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c.l.  Tape 

c. 2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. I.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.M.  Number 
e.4.a.  on  sled 
e.L.'o.  on  subject/durany 


_ 96 

100.  300.  1000.  1650 

_ I _ 

_ I _ 


_ X _ 

PIEZQRESISTIVE 

PIEZORESISTIVE  PIEZQRESISTIVE 

200 

250 

750 

_  0  -  1JOQilz_ 

0  -  2000Hz 

0  -  2000H2 

16  Triax 


f.  Other  Parameters  Monitored:  SPEED.  TIME  ZERO.  STRAIN.  LOAD 
DISPUCEMENT  


IIATO/AGAHD 


Impact  Teat  Facility  Purvey 


ID  (Mo 


1.  Name  and  Address  of  Facility 


2.  Name  of  Director/Kanager 


DECELERATIOH  TRACK 


ROTAL  AIR  FORCE 


INSTITUTE  OF  AVIATION  MEDICINE 
FARNBOROUGH.  HANTS  U.K. _ 

Axh  CDKE  P.  (iOWARD  O.B.E. 


3. 


Date  Facility  became 
operational 


JANUARY  11.  1^72 


a.  Principle  of  Operation 


5.  Main  Use/Test  Type 

a.  Man  Rated: 

yesJS, _  no  _ 

6.  Descriptive  Details 


STRETCHED  BUNGEE  CORDS  ACCELERATE _ 

SLED.  ARRESTED  BY  HYDRAULIC  COUTRULLED 
STEEL  CABLES _ 

SEAT  &  HARNESS  TESTIt<G  WITH  DUtHUES  & 
HUMAN  SUBJECTS.  PHYSIOLOGICAL  RESEARCH 


WITH  HUMAN  SUBJECTS 


7. 


a. 

Horizontal 

c. 

Vertical 

b. 

Track  Leneth  46m 

d. 

Tower  Heigtit 

e. 

Sled  Characteristics 

L_ 

Sled  n 

][  Sleo  (/2 

Ji. 

Sled  #3  ] 

e.l.  Weight  (max) 

X_ 

386  kE 

][ 

JJ- 

.  .  1 

e.2.  Width  (max) 

1_ 

C.9in 

J[  . 

JL 

] 

e.3.  Length  (max) 

i_ 

4m 

][ 

Ji. 

1 

f. 

Payload  Characteristics 

I_ 

Sled  Itl 

][  Sled  112 

JL 

Sled  /f.3  1 

f.l.  Weight  (max) 

L_ 

2S0kg 

_ 

Ji. 

_ 1 

f.2.  Width  (max) 

i_ 

3m  (overhanr.  acceptable)  J 

f.3.  Length  (max) 

L. 

3m  (overhant!  accoetable)  1 

f.4.  Range  of  Orientation 

1_ 

U 

JL 

1 

Performance  Parameters 
a.  Acceleration 

SQg _ 

(niax)  _ 2£ 

.(min  usable) 

b. 

Jolt 

1  OOO^/iioc'"  K  nia  X ) 

.(min  usable) 

c. 

Velocity 

ISm/sec 

_(max)  S.Sm/sec 

.(min  usable) 

d. 

Stroke 

.9ni 

(max) 

.(min  usable) 

e. 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine  _ 

e.2.  1/2  Sine  _ 

_ IL 

_ E-  to  _ 

e.3.  Triangle 
e.4.  Trapezoidal 
e.b.  Rectangle  _ 

e.6.  Sawtooth  _ 

e.T.  Other  (inaicate) 

f.  Repeatability 

f.l.  Peak  G 
f.2.  Peak  Velocity 

8.  Instrumentation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 
c.l.  Tape 

c. 2.  Chart 

C.3.  Other  (specify) 
Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 
Accelerometers 

e. l.  Types 
«>.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 

e.a.a.  on  sled 


^2  CHANNEL  CONTROL  CONSOLE 


d. 


IR  CHANNEL  DC  TO  200Hz 


U.V.  RECORDER  12  CHANNEL  DC  TO  lOQHz 
_ Q.SLV. _ 


itoUfl _ LSi2g_ 

_ LS£i&_ 

D.C.  to  75QHz 


1  Gx  on  Sled  Centre  of  uravitY 


e.A.b.  on  subject/dunmy  As  Required.  Triatial  on  Bite  Plate 


f.  Other  Parameters  Monitored:  HIGH  SPEED  FILMING.  IMPACT  VELOCITY. 


NATO/AC ARD 


Impact  Test  Facility  Survey 


ID  #19 

1.  Name  and  Address  of  Facility 

2.  Name  of  Director/Manager 

3.  Date  Facility  became 
operational 

9.  Principle  of  Operation 


£J£CTI0N  fiK _ 

ROYAL  AIRCRAFT  ESTABLISHMENT _ 

FARNBOROUGH _ 

HANTS,  UK _ 

HR.  T.  H.  KERR _ 

CURRENTLY  DISHANTLED-TD  BE  REINSTATED 
EJECTION  CATAPULT.  GRAVIH  BRAKING 


5.  Main  Use/Test  Type  EJECTION  SYSTEMS.  SEAT  PACKS.  CUSHIONS 


a,  Man  Rated: 

ves  X  no _ 

6.  Descriptive  Details 


a» 

Horizontal 

c. 

Vertical  INCLINED  20^ 

b. 

Track  Leneth 

d. 

Tower  Height 

97.2m 

e. 

Sled  Characteristics 

Sled  #1 

JLL 

Sled  #3  ] 

e.l.  Weight  (max) 

L_ 

][ 

][ 

] 

e.2.  Width  (max) 

L_ 

][ 

_1L 

1 

e.3.  Length  (max) 

L_ 

][ 

][ 

1 

f. 

Payload  Characteristics 

JL_ 

Sled  #1 

_lL_Sled_J[2_ 

JL 

Sled  #3  ] 

f.l.  Weight  (max) 

][ 

1 

f.2.  Width  (max) 

L_ 

][ 

][ 

1 

f.3.  Length  (max) 

i_ 

][ 

JLL 

] 

f.4.  Range  of  Orientation 

X- 

][ 

JL 

) 

Performance  Parameters 

a. 

Acceleration 

_SJ 

1...  2QiL. 

(max) 

.(min  usable) 

b. 

Jolt 

caj 

JOPfi?.: 

'(max) 

.(min  usable) 

c. 

Velocity 

20.9ms-'(9Sfts-i)(max) 

.(min  usable) 

de 

Stroke 

(max) 

.(min  usable) 

e.  Waveform:  (Check  all  that  Apply)  Range  of 

Acceleration  Duration 

e.l.  Sine  _ _  _ 

e.2.  1/2  Sine  _  _ _ 

e.3.  Triangle  _ _ _ 

e.9.  Trapezoidal  _ X _  _  _ 

e.5.  Rectangle  _  _  _ 

e.6.  Sawtooth _ _  _ 

e.7.  Other  (indicate)  _  _  _ 

f.  Repeatability 

f.l.  Peak  G  _ J 

f.2.  Peak  Velocity  _ > 

8.  Instrunentation 

a.  Ntmber  of  CJiannels  _ U _ 

b.  Frequency  Response/Class _ DC-IOOHz.  DC-1  kHz _ 

c.  Method  of  recording 

c. l.  Tape  _ _ 

C.2.  Chart  _ 

C.3.  Other  (specify)  _ ANALOGUE  OUTPUT  TO  UV  RECORDER 

d.  Method  of  Transmission 

d. l.  Flying  lead _ _ _ 

d. 2.  FM  Transmission  _ _ 

e.  Accelerometers 

e. l.  Types  SMITH  INDUSTRIES  ALV692 _ 

e.2.  Dynamic  Range  _  _  _ 

e.3.  Frequency  Range  _  _ _ 

e.4.  Nunber _ _ _ 

e.4.a.  on  sled  _ 

e.U.b.  on  subject/duimy _ 

f.  Other  Parameters  Monitored:  GUN  PRESSURE  BY  PIEZOELECTRIC  TRANSDUCER 
HARNESS  LOADS  BY  BUCKLE  STRAIW  GAUGES.  RECORDING  FACILITIES  DUPLICATED  IN 


NATO/AGARD 


Impact  Test  Facility  Survey 


ID  #20 


1.  Name  and  Address  of  Facility 

2.  Name  of  Director/Manager 

3.  Date  Facility  became 
operational 

Principle  of  Operation 


ROAD  SAFETY  ENGINEERIMG  LABORATORY 

MIDDLESEX  POLYTECHNIC _ _ 

THE  BURROOGHS _ _ 

HENDONS,  NW4  4BT.  ENGLAND _ 

PETER  ROY  . _ 


30  JANUARY  1Q81 


ACCELERATED  USING  RUBBER  CORDS 


5.  Main  Use/Test  Type 

a.  Han  Rated: 

yes _  no _ JL 


TESTING  TO  ADULT  AND  CHILD  SEAT  BELT 
STANDARDS _ 


6.  Descriptive  Details 


a. 

Horizontal  YES 

c. 

Vertical 

N/A 

b. 

Track  Leneth  33m 

d. 

Tower  Height 

N/A 

e. 

Sled  Characteristics 

[  Sled  #1 

ir  Sled  #2 

JL 

Sled  #3  1 

e.l.  Weight  (max) 

[  485kgf 

)[ 

JL 

1 

e.2.  Width  (max) 

f  114cm 

K 

JL 

) 

e.3.  Length  (max) 

(  280cm 

][ 

JL 

) 

f. 

Payload  Characteristics 

I  Sled  #1 

K  Sled  #2 

JL 

Sled  #3  ) 

f.l.  Weight  (max) 

[  SOOkRf 

JL 

] 

f.2.  Width  (max) 

[  5.8m 

]t 

JL 

) 

f.3.  Length  (max) 

[  6m 

H 

JL 

] 

f.4.  Range  of  Orientation 

[  .3600 

)[ 

JL 

] 

Performance  Parameters 
a.  Acceleration 

50» 

(max)  2 

.(min  usable) 

b. 

Jolt 

(max) 

(min  usable) 

c. 

Velocity 

80 km/h 

(max)  Skm/h 

.(min  usable) 

d. 

Stroke 

_ tin 

(max )  SOnin 

(min  usable) 

e. 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine 

e.2.  1/2  Sine 

YES 

20g  -  32g 

80- looms 

e.3.  Triangle 

e.4.  Trapezoidal  _ 

YES _  . 

e.5.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (Indicate) 


•mis  IS  mE  MAXIMUM  SO  FAR  ACHIEVED 
••mis  IS  A  FUNCTION  OF  SLED  VELOCITY 

f.  Repeatability 

f.l.  Peak  G  _ q  t 

f.2.  Peak  Velocity _ _ % 


8.  Instrimentation 

a.  Nunber  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 
C.3.  Other  (specify) 
Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 
Accelerometers 

e. l.  Types 
e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Nimter 

e.4,a.  on  sled 


d. 


CLASS  60 


J!Q_ 


YES 


"ON  BOARD"  MICROPROCESSOR 


YES 


NO 


FIEZQRESISTIVE 

0-1800<t 


2-ynl  axial. 


e.4.b.  on  subject/duimy  Head-chest  triaxial 


f.  Other  Parameters  Monitored:  SLED  -  Vn.OCITY.  DFCEI.ERATION:  DUMMY  - 
FORWARD  HOVEFOT,  HEAD  4  CHEST  ACCELERATIONS  ON  X.Y.  A  Z  AXES:  TRAJECTORY 
-  8  SHOT  POLAR lOD  AND  HIGH  SPEED - 


NATU/AGAHD 


Test.  Facility  Survey 


i.  liaine  ana  Aaarcss  of  Facility 


?.  Narie  of  Director/Hana^cr 

3.  Date  Facility  oecaae 
operational 

A.  Principle  of  Operation 


5.  Main  Use/Test  Type 

a.  Man  Ratea: 

yes _  no _ 

6.  Descriptive  Details 

a.  Horizontal  _ 

b.  Track  Length  _ 

e.  Sled  Characteristics 
e.i.  VJeight  (inax) 
e.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.4.  Range  of  Orientation 


Performance  Parameters 
a.  Acceleration  _1£ 

D.  Jolt  _ 

c.  Velocity  _ 

d.  Stroke  _ 

e.  Waveform:  (Check  all  that  Apply) 


e.i.  Sine  _ 

e.2.  1/2  Sine  _ 

e.3.  Triangle  _ 

e.4.  Trapezoical  (Ad 

e.5.  Rectangle  _ 

e.6.  Sawtooth  _ 

e.7.  Other  (indicate)  _ 

i.  Kepeataoility 

f.l.  Peak  G  'v2 

f.2.  Peak  Velocity  _ 

Instrinentation 

a.  Nuaber  of  Channels  _ 

b.  Frequency  Response/Class  0-S 

itiea 

c.  Methou  of  recording 

c. l.  Tape  _ 

C.2.  Chart  _ 

C.3.  Other  (specify)  _ 

u.  Metnoa  of  Transmission 

d. l.  Flying  lead  _ 

a. 2.  FM  Transmission  _ 

e.  Accelerometers 

e. i.  Types  _ 

e.2.  Dynamic  Range  _ 

e.3.  Frequency  Range  _ 

e.'4.  iJiniber  _ 

e.4. a.  on  sled  _ 

e.4.D.  on  subject/dunny  _ 

f.  Other  Parameters  Monitored: _ 


c.  Vertical  iCA 

d.  Tower  Height  6m 


Jraax)  10m/ (min  usable) 

.(max)  _ (min  usable) 

_(max)  _ (min  usable) 

_(inax)  _ (min  usable) 

Range  of 

Acceleration  Duration 


iinpac 

liuj.c-  aria  AourtLL,  of  l-aciiicy 

I.ai..e  of  L'lr .•o>cr/r.anao'-T' 

ooLo  i-  acii  ity  oc-cai.ie 
o; ^rational 

mrici^^ie  of  Ci.-v.-raticji 


•  •/viU/ 

I'e.st.  faciiiLy  fjurvcy 

MOiOii  i:.L>ijjTKY  .-iEijEAhCh  /iS-^ClATI'J.', 

yjAiua.  sinELi: _ 

.'■LNLATO:;,  VJAF.Ko _ 

EliguatmiLyll! _ 

Lh.  C.  AJiiLLY _ 

'Vii-Xi:  1'ibS _ _ _ 

LlnKAh  i:iDl,CTlu!j  :'it~/Li)h  _ 


i  'iype  VlHICLc  il'i'ACT^  /iG/iX.'.i>T  BARRIlRS 


a.  Mari  Mateo: 
yea _  no. 


Lie.'.criptivo  Uetai 

a . 


lion  ;’.onta  1 

c « 

Vertical 

Tracw  Lon. .It.  51. o 

u. 

Tower 

Height 

Sieu  Cnaracteriotics 

L 

wPICU  1/1 

if 

Sled  1)2 

_1L. 

Sieo  ii\ 

o.i.  Woigr.t  (max) 

ii 

_J. 

e.2.  '..'mtr.  (::iax) 

1. 

u 

_LL. 

C.3.  Longtr;  (r.rax) 

L 

if 

_U_ 

Payioao  Cnaracteristics 

Sieu  Irl 

Sled  If2 

_1L. 

Sica  ir>, 

1 

f.i.  V.'eig'.it  (tiax) 

L 

.  45i6kf. 

if 

UL. 

f.2.  V.'iGCr;  (max) 

i_ 

5.2 

'f 

jf 

f.i.  Len^^U.  (max) 

L 

uni  urn  ted 

’ll 

-IL. 

f.4.  Range  of  orientation 

L 

_iL 

Fer t'on-.ance  Parameters 
a.  Acceleration 

ii;DEiERKINATE(t;ax) 

_ (tiiin  usable) 

b.  Jolt 

i;JDET£RMi;)ATE(f:ax) 

(:;iin  usaolo) 

c.  Velocity 

UP  TO  50  MPil  (max) 

(min  usable) 

u.  Stroke 

IUDETEF;ratlATE(r,ax) 

_ (i.iin  usaole) 

e.  Vhvfcform:  (Check  all 

that  Apply)  Range  of 

Acceleration 

Duration 

t- .  1 .  Sine  _  _  _ 

e.2.  1/2  Sine  _  _  _ 

e.3.  Triangle  _  _  _ 

0.4.  Trapezoidal  _  _  _ 

2.5.  Rectani^le  _  _  _ 

e.fa.  Sawtooth  _  _  _ 

e.7.  Other  (incicate)  DEPEJjPI^G  UPON  VEIilCLh:  TYPE  AliD  bAP.P.IEk 

1.  hc-peataoility 

i.l.  Peai<  G 
f.2.  PeaK  Velocity 


Inttroi.;entation 

a.  Nur.ibcr  of  Channelo 

b.  p'reciuency  Reoponse/Clas:; 

c.  Methou  of  recorainij 
c.i.  Tape 

C.2.  Cnart 

c. i.  Oth.er  (tpecify) 

d.  I'ethoo  of  Tranomisbion 

d. l.  Fiyine  lead 
0.2.  PM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Ran^^e 
0.3.  Frequency  Range 
e.‘t.  lioniber 
e.A.a.  on  sieo 
e.A.b.  on  subject/dunny 


65  DC  TO  10  KHz  OM  MAGliETlC  TAPE 
65  DC  TO  2  kHz  OH  PAPER _ 


SXRAIW  GAUGE  _ 

VARIOUS  UP  TO  750  a 


Aat_ai05Hi  tvsmsii 


f.  other  Parameters  Monitored: 


'vATLVAGAhU 


Iiiiijacl  Tost  Faciiity  iurvoy 


IT  f/23 

i.  ta:rie  anu  Audress  of'  Facility 


MOTUh  illDUGTKY  KFGILAKCH  AGSOClATIOll 
WATLIfIG  sTRFFT.  UUl.'LATON 


HARKG.  tfCLAM)  CV1Q  JrU.  U.K. 


flaidC  of  Cirector/t'.anai^er 


DR.  C.  ASHLEY 


3.  Date  Facility  becaiae 
operational 


Principle  of  Operation 


PNEUMATIC  HEVFRSE  IMPACT  St.F.0 


5.  Main  Use/Test  Type 


a.  Han  Hated: 
yes _  no_ 


STUDY  OF  VEHICLE  QCCUPAl.'T  PROTECTION. 
SEAT  PELT  SYSTEMS.  IlfERTIA  EFFECT  Oil 
VEHICLES  AND  VEHICLE  CUMPOtjENTS _ 


Descriptive  Detail: 


7. 


a. 

Horizontal  X 

c. 

Vertical 

b. 

Track  Length  /yp 

d. 

Tower  Height 

e. 

Sled  Characteristics 

[  Sled  f/1 

][  Sled  i!2 

JiL 

Sled  II 3  ] 

e.l.  Weight  (r.iax) 

[  lOqOkc: 

U 

JL 

] 

e.2.  Width  (max) 

(  1.2m 

;[ 

If 

] 

e.3.  Length  (max) 

f  3.66111 

ir 

H 

f. 

Payload  Characteristics 

[  Sled  la 

J[  Sled  112 

][ 

Sled  #3  ] 

f.l.  Weight  (max) 

[  161 6kr. 

n 

If 

] 

f.2.  Width  (max) 

[  4.6w 

][ 

JL 

] 

f.3.  Length  (max) 

[  4.6ro 

11 

Ji. 

] 

f.4.  Range  of  Orientation 

r 

][ 

]f 

] 

Performance  Parameters 
a.  Acceleration 

60r. 

(max) 

(rain  usable) 

b. 

Jolt 

(max) 

(min  usaole) 

c. 

Velocity 

lOOkph 

(max) 

(min  usable) 

d. 

Stroke 

_ 3iii _ 

(max) 

(min  usable) 

e. 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

0.1.  Sine 

e.2.  1/2  Sine 

X 

60;-. 

130  nisecs 

e.3.  Triangle 

e.4.  Trapezoidal 

e.S.  Rectangle 

X 

60r 

1 ^0  msecs 

e.6.  Sawtooth 

_ SDG _ 

130  msecs _ 

e.7.  Other  (indicate) 


f.  Repeatability 

f.l.  Peak  G 
1.2.  Peak  Velocity 


-2^ 


6. 


Instrumentation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

0.3.  Other  (specify) 

d.  Method  of  Transmission 
u.l.  Flying  lead 

d. 2.  FM  Transmission 
c.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.M.  Number 
e.4.a.  on  sled 
e.A.b.  on  subject/durriy 


26  (FURTHER  26  AVAILABLE) 


1000/600/160/60 


GALVAHOMETER 


STRAIN  GAUGE 


VARIOUS  UP  TO  750£ 


VARIOUS  UP  TO  20Q0HZ 


NORMALLY  (MORE  AVAILABLE) 
NORMALLY 


f.  Other  Parameters  Monitored:  VEHICLE  AMD  COHPQNEJfTS  ACCELEROMETERS. 
FEMUR  LOADS.  SEAT  BELT  LOADS.  OTHER  FORCES  AMD  DISPLACEMENTS  AND  VELOCITIES 


tJATO/AGARD 


Impact  Tc-st  Facility  Survey 


II'I  i/SU,  ss 

1.  tiaiTio  and  Address  of  Facility 

2.  liaiiic  of  Uirectcr/Fana(;er 

3.  Date  Facility  became 
operational 

4.  Principle  of  Operation 

3.  Main  Use/Test  Ty[)C' 

a.  Man  Kateu: 
yes _  no  X 

0.  Descriptive  Details 


SIMULA  INC. 


$.  3TOET 


TEMPE.  AKlZOilA  o32a2 


DESJAPJL-IS 


PLAIUJED  FOR  OCTOBER  Idol 


DKUP  TOMER  FOR  VEKTICAI.  TESTItiG.  ALSO 
USED  TO  PROPF.l.  SLF.D. _ 


AlUCRArT  SEAT  EVALUATlOri 


a.  Horizontal  X 

c. 

Vertical 

X 

u.  Track  Lenpth  ASiii 

d. 

Tower  heiblit 

20i;i 

0.  Sled  Characteristics 

f  Sled  i/i 

J[  Sled  #2 

JL 

e.l.  Ueiniit  (max) 

[ 

11 

If 

C.2.  Width  (riax) 

[ 

][ 

Jt 

1 

e.3.  Length  (:;iax) 

r 

If 

It 

] 

f.  Payload  Characteristics 

[  Sled  f;l 

Jf  Sled  112 

_1L 

Sled  h3  1 

f.l.  V/eibht  (max) 

L 

if 

Jf 

1 

f.2.  WiGUi  (;.'.ax) 

[ 

Jf 

Jf 

1 

f.i.  Lon;;,tr.  (riax) 

L 

J[ 

_iL 

i 

1.4.  Ron^_e  of  Orientation 

Jf 

_1L 

J 

Fcri'crr.ance  harinc'tcro 
a.  Acceleration 

..  30 

Cuax) 

(min  usable) 

u.  Jolt 

(max) 

(min  usable) 

c.  Velocity 

20  :Vsec 

(njax ) 

(fuin  usable) 

d,  l'-iiro.<o 

(nax) 

(min  usable) 

e.  Wavefon>:  (Chock  all  ti}at 

Apply) 

Rani.e  of 
Acceleration 

Duration 

e ,  1 .  3  i  no 

A 

0.3.  Tri.'in.'ie 

X 

0.4.  Traitzoidal 

X 

o.h.  ht.-cuaririo 

-.'.b,  .iav.'tootn 

^'.7,  Glf.or  (indicate) 

I  .  1  ,  P-  jk  j 

:  ,c- .  f  '.  3r<  Vvioci  ty 

4:'.:  ’.r  i'*'.'r.tation 

.'i,  '.ur.tJ'-T  of  Channeio 

..  .i;r,cy  SeCi  on.te/Cia--s 

2Kf’.  'Jn  MFA.vl/Hi 

FMFi.^T  it  TiPFCIKlC 

KECUIHEHEt.TS 

.  '"i  t.fioG  ot’  recording. 

-  .  i .  Tdi'C 

X 

.;,7.  C.'.art 

X_  ■ 

.;.3.  Ctl.'-r  (specify) 

j.  fk-tnou  oi  Trani'fr;: :i5ion 
d.i.  lead 

X 

0.2.  Fl-'i  Tran.-rar.Licn 

e.  Mccoicroinelera 
e.i.  Tyj.'es 

SihAili  GALE 

FXESviijfsiSTlVE 

c  .2 ,  jynaf.iic  Fan?/? 

i 100  *  t  DOk 

-  lOOi^ 

0.3.  rreq.i*‘ricy  Hatjye 

hOullz 

dUOOilz 

0.4.  Uumtxr 

'■’.‘i.a,  on  r-ifd 

a 

e.4.1).  on  subjecl/cutiy 

f.  OtiHT  Farar.etor..  Monitored 

sY.)TLM  LOADS. 

ia.TPK.;i  Loads. 

SLAT  ACCELEP.AIIonS.  SThLaUKAL  DlSPLACEmjT 


fiATO/AGAHD 


Impact  Tost  Kacility  Purvey 


ID  #26 


1.  fJamo  and  Address  oT  Facility  CRASHWORTHINESS  LABORATORY 

SRI  INTERNATIOriAl. _ 

I33JiAM:nafO0P  AVEH^S _ 

MENLO  PARK.  CA  9R025 

2.  .'Jane  of  Director/F.anacer  J.  D.  COLTON _ 


j.  Date  Facility  becainc 

operational  1972 _ 

4.  Principle  of  Operation  PNEUMATIC  PISTON 


5.  Main  Use/Tcst  Type 

a.  Man  Rated: 

yoE_ _ _  no _ 

6.  Descriptive  Details 


ACCELERATION  OF  MODEL  STRUCTURES 


a.  Horizontal  X 

C. 

Vertical 

b.  Track  Lenpth  ^rr) 

a. 

Tower  Heigiit 

e.  Sled  CPiaracteristics 

i_ 

Sled  #1 

][  Sled  112 

Sled  //3  ] 

e.i.  Weight  (max) 

L_ 

20  lb 

][ 

_JL 

] 

e.2.  Width  (max) 

i_ 

18  in 

n 

][ 

] 

e.3.  Lengtri  (max) 

i__ 

36  In 

][ 

K 

1 

f.  Payload  Characteristics 

i_ 

Sled  #1 

11  Sled  #2 

If 

Sled  in  ] 

f.l.  Weight  (nax) 

L_ 

8.0  lb 

U 

_JL 

] 

f.2.  Width  (nax) 

L_ 

][ 

if 

] 

f.3.  Length  (max) 

L_ 

][ 

If 

] 

f.4.  Range  of  Orientation 

L 

360° 

][ 

_Ji. 

] 

Performance  Parameters 

a.  Acceleration 

300  1. 

(max)  10 

(min  usable) 

b.  Jolt 

(i;bx) 

(min  usable) 

c.  Velocity 

IOC 

'  It/sec 

.(max)  10  ft/sec 

.(min  usable) 

d .  Stroke 

JLIi _ 

(rax)  3  : 

rt 

(min  usable) 

e.  'Wavefortr. :  (Ctieck  all  that  Apply) 

Range  of 

Acceleration 

Duration 

e.i.  Sine 

'■‘.L.’.  i/k  bine 

Trianp.le 

Tratiezoidal 

Rectangle 

Sawtooth. 

Otnor  (indicate) 


t  •  Ke ; r'ataoi  i  1  ty 
l.i.  ri'ai< 


10- ^00  h 


'.-aw  Velocity 


_Si 


(nsir '.nentation 
a.  JrjT'ioer  oi  Channels 
0.  Preqoency  Hesponse/Ciass 
-  .  Mi-tnod  of  recorcint 
c.i.  T.ijie 
1-.2.  Chart 

t.l.  Other  (specify) 

J.  Metnon  ol  Transnission 
a.i.  Fiyin^  lead 
0.2.  PM  Trarisraission 
Accelerometers 
c.l.  Types 

Dyfianiic  Rant;e 
e.i.  Frequency  Rani:e 
e.4.  Numoer 
e.^.a.  on  i;led 

on  subject/dunniy 


2^ 


JL 


1. 


f.  Other  Paraneters  Monitored:, 


NATO/AGARD 

Impact  Test  Facility  Survey 

ID  #29 

1.  Name  and  Address  of  Facility 


2.  Name  of  Director/Manager 

3.  Date  Facility  became 
operational 


U.  Principle  of  Operation 


5.  Main  Use/Test  Type 


a.  Han  Rated; 

yes _ )L  no _ 

6.  Descriptive  Details 

a.  Horizontal  X 

b.  Track  Length  90m 

e.  Sled  Characteristics 
e.l.  Weight  (max) 
e.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 
f.4.  Range  of  Orientation 

7.  Performance  Parameters 

a.  Acceleration 

b.  Jolt 

c.  Velocity 

d.  Stroke 

e.  Waveform;  (Check  all  that  Apply)  Range  of 

Acceleration  Duration 


e.l.  Sine 


e.2.  1/2  Sine 

X 

5.-50  C 

50-300  MS 

e.3.  Triangle 

X 

.  5-50  C 

50-300  MS 

e.4.  Trapezoidal 

X 

5-50  C 

50-300  MS 

e.5.  Rectangle 

X 

5-50  C 

50-300  MR 

e.6.  Sawtooth 

X 

5-50  G 

50-300  MS 

e.7.  Other  (indicate) 

7 

___5=50G _ 

50-300  MR 

f.  Ref«atability 

f.l.  Peak  G  b  _3, 

f.2.  Peak  Velocity _ 5  ,  S 

8.  InstriJnentation 

a.  Number  of  Channels  _ 73 


b.  Frequency  Response/Class 

7000 

c.  Method  of  recording 
c.l.  Tape 

X 

C.2,  Chart 

X 

C.3.  Other  (specify) 

AID 

d.  Method  of  Transmission 
d.l.  Flying  lead 

X 

d.2.  FM  Transmission 

e.  Accelerometers 
e.l.  Types 

PIEZO  RES 

STRAIN  CAGE 

PIEZO  ELEC 

e.2.  Dynamic  Range 

0-2000  G 

0-200  G 

0-1000  G 

e.3.  Frequency  Range 

0-1000  Hz 

0-500  Hz 

10000-40000  Hz 

e,4,  Number 

e.u.a.  on  sled 

4 

e.4.b.  on  subject/dimy 

36 

f.  Other  Parameters  Monitored 

I:  EMI.  ECG. 

LOADS.  MOMENTS. 

PRESSURE. 

Va.0CITY.  DISTANCE.  ANGLi:.  GAUSS 


BIOENGINEERING  CENTER 
WAYNE  STATE  ONI VERS I TY 
DETROIT,  MI  48202 _ 


A.  I.  KING 


132C _ 

PNEUMATIC _ 


IMPACT  ACCELERATION 
BARRIER  TEST _ 


c.  Vertical 

d.  Tower  Height 


[  Sled  lll_  ][  Sled  #2  ][  Sled  //3  1 
L_5880N  _ _ _ _JI _ 


L. 

2M 

_JL 

— U - 

H 

L. 

.3.7M 

_iL 

]t 

L. 

Sled  #1 

JL 

Sled  #2  U  Sled  #3 

L 

11000N 

ir 

n 

L 

2M 

K 

][ 

-j. 

L. 

-3..7H _ 

-JL 

_ U _ 

I _ 360£ _ JI _ U _ 1 


50  C 

(max) 

.5  G 

(min  usable) 

2500  G/S 

(max) 

_  50.  G/.S 

(min  usable) 

30  M/S 

(max)  _ 

1  H/S  (mih  usable) 

. _ 

(max) 

.1  M 

(min  usable) 

!.A  1  ■.,)/ /uj  AH  L 


Injact  Toat  Facility  ourv<.y 


atiii  kiiarcsii  of  Facility 


BIOLNCiirjEEEirjG  CFIiTEK 
uXllit  oTATh  UNIVbHoXTY 
UETROXT.  t-U  -10202 _ 


of  Cirtctor/Manacer 

Dote  f'aciiily  becatne 
o’l'orational 

irinciplo  of  Operation 


A.  I.  Ki::(i 

196? _ 

Ft:E.UMATIC 


Main  UaC'/leat  Type 

a.  Man  Rated: 

yes  X  no _ 

I'encriptive-  Details 


IMPACT  ACCRLDHArU)!: 


a.  Horr/ontal  X 

c. 

Vertical 

b.  Track  Lenrth  DCm 

J. 

Tower  lif-ipht 

e.  Sled  Characlori sties 

J1  bleu  y/2 

_iL 

Sled  //3  J 

e.l.  Weii.ht  (max) 

Jl  btiOON 

][ 

1 

e.E.  Width  (max) 

L  - 

j[  2M 

ti 

1 

e.3.  Lc-njith  (max) 

L- 

][  3.7M 

_IL 

1 

i .  Payload  Characteristics 

f  Sled  i'i 

Jl  Slod  «2 

11 

Sieu  1!  •;  1 

f.l.  Weight  (max) 

L_ 

J[  1200k 

.IL 

f.2.  Width  (max) 

( 

](  2M 

U 

_ i 

f.j.  Length  (max) 

f.'t.  Ran[;.e  of  Orientation 

Performance  Parameters 
a.  Acceleration 

[ 

11  3./M 

11 

1 

I 

H  360 

UI. 

1 

SO  G 

(min  usable) 

0.  Jolt 

2500  G/S 

(max)  SO  G/S 

(niin  usable) 

c.  Velocity 

30  M/S 

(max)  1 

(min  Liaabic) 

d.  Stroke 

_ 2_M 

(max)  .1 

M 

(r,in  usable) 

G.  V.'avcfonii:  (Check  all  that  Apply) 

Ranine  of 
Acccicraoion 

Duration 

c.i»  Sine 

e.2.  1/2  Sint 

X 

b-50  G 

50- -^UO  MS 

e.3.  Trianelo 

X 

S-SO  G 

SO- 300  MS 

c.A.  Trapezoidal 

X 

S-SO  G 

SO- 300  MS 

e.b.  Rectangle 

X 

h-SO  (] 

50- ^00  MS 

e.t.  Sawtooth 

_x 

S-SO  G 

so -300  MS 

e.l.  Other  (indicate) 

SG-3QQ  MS 

: .  Repeatability 

f.l.  Peak  (; 

S  1 

f.2.  Peak  Velocity 

S 

Inslrinentation 

a.  I’jniiPer  of  Channels 

b.  Prei^oency  Rei.ponse/Class 

c.  Met,:oo  of  recordin;- 
c.i.  Ta()e 

'.C.  CTiart 

C.3.  Other  (specify) 
a.  I'etood  of  Transnission 
0.].  Hyinj-,  lead 
ij.P.  F!I  Transtr.ission 
e.  Acccleroneters 
e.i.  Types 
e,2,  Dynaniic  Ran^o 
0.3.  Frequency  Hanpe 
e.9.  liurioer 
e.9.a.  on  sled 
e.y.D.  on  suoject/ouri.y 


10U0 


AID 


HFZO  hhb  _ 

■  Q-2000J1 _ 

Q-IOOO  Hz _ 


.Jit _ 


0-2QQ  Q 


.  O-Iiflfi-LUL 


llLL 

_ 

1C0UQ-9l.'Ul‘1  IIz 


f.  Other  Parameters  Monitored:  EMC,  KCG,  LcADS, 


_ 


lion 

Vroi. 


'’.  .''i*')  l.ri;iraci.i'ri j'.ii;.- 

■■.1.  W'  li^iiT.  (nax) 

■■.0.  WiJih  (aax) 

Lrr;,;t!.  Cl:«jx) 

!  .  i’.:iyioac:  Cliaractenotici. 
r.l.  (iiiax) 

iViuth  (rax) 
f.j.  Lcn,-,u.  (max) 
f  .-'J.  r(an(;e  of  Cricntalion 

f ’or  romance  Par-aoet  ers 
a.  AcccUration 
0  •  Joi  t. 
c.  Velocity 

0.  otroke  _ 

e.  Wavt-forn:;  (Check  all  that  Apply) 


d. 

Tower  heigtil 

3b .  bn. 

1 

Sled  111 

J[  Sled  lid 

JL 

Sled  /M 

L 

L 

]L 

JL 

1000  N 

_i 

L. 

JL- 

iL 

.6  M 

L 

L_ 

JL 

JL 

■  S  M 

L 

5iea  i/i 

JL 

Sled  II  i 

L 

L. 

JL 

JL 

duo  11 

L 

L. 

11 

JL 

.b  M 

[ 

J[ 

iL 

tbll 

L 

f 

If 

JL 

_ 3P_.. 

L 

2S  G  ( max ) 
2S00  G/S  ( max ) 
20  fl/S  (max) 
_ 2  H  ( max ) 


J_£L 


Rang,e  of 
Acceleration 


_(iiiin  usable) 
_Crain  usable) 

1  tvs  (ruin  usable) 

2  M  (i.'iin  usable) 


Duration 


e.l.  Sine 

e.2.  1/2  Sine 

e.3.  Triangle 

e.'i.  Trafiezoidal 

e.5.  Rectangle 

e.6.  Sawtooth 

e.l.  Other  (indicate) 


-JL 


0-25  G 


JL 


SO-250  MS 
1 


in: 

a . 

b. 


d. 


Repeatability 

f.l.  Peak  G  _ 

f.2.  Peak  Velocity  _ 

Btrumentation 
"lumber  of  Channels 
frequency  Response/Class 
Method  of  recording 
c.i.  Ta[)e 
C.2.  Chart 

c. i.  Other  (specify) 
Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 
Accelerometers 

e. l.  Types 

C.2.  Dynamic  Range 
e.3.  Frequency  Range 
e .  ^ .  Mumber 
e.A.a.  on  sled 
e.4.b.  on  subject/dunr.y 


lOGO 


AID 


PIEZO  R£S 

Q-20QQ  G _ 

0-1000  Hz 


JL. 


STRAIN  GAGE 
0-200  0 


PIEZO  ELEC 
0-1 000  G 


lOQQO-WOQQ  Hz 


f.  Other  Parameters  Monitored:.  EHG.  ECG.  LOADS.  MOieas.  PRESSURE. 


NATO/AGARD 


Impact  Test  Facility  Survey 


#32 


1.  feme  and  Address  of  Facility 

2.  IJaiie  of  Director/Kanager 

3.  Dote  Facility  became 
operational 

a.  Principle  of  Operation 


DYNAMIC  TEST  FACILITY _ 

FEDERAL  AVIATIOfI  ADMINISIRATIUti 

TECHNICAL  CENTER _ 

ATUfJTIC  CITY  AIRPORT.  NJ  0d40S 

CAESER  A.  CAIAFA _ 


PNEUMATIC _ 

CRASHWORTHINESS  TESTING  OF  A/C 
STRUCTURES  AND  SEATS _ _ 


b.  Main  Lse/Test  Type 

a.  Man  Hateu: 

yes _  no  X 


b.  Descriptive  Details 

a.  Horizontal  X 

D.  Track  Length  HI  m 

e.  Sied  CHaracteristics 
e.i.  Weignt  (max) 
e.2.  Width  (max) 

e. 3.  Lfcnptn  (max) 

t.  Payload  Characteristics 

f. i.  Weight  (max) 
f.2.  Width  (tiax) 
f.3.  Length  (max) 

f.A.  Range  of  Orientation 


c.  Vertical 
u.  Tower  Height 


J _ _ Li _ SlvU  ll'i _ il _ If  3 _ 1 

f  If  T  r  1 


I _ _ U _ 1 

J_ 

jL. 

JL 

1 

I. 

U 

J[ 

1 

L. 

Sica  ill 

_LL- 

Sled  #2  '[  Sled 

F‘3  1 

L. 

2b60K2. 

-JL. 

H 

1 

L. 

N7A 

JL. 

][ 

! 

L- 

HI  m 

][ 

1 

J_ 

_ H/A 

_ 11 _ 

_ 1 

.(min  usable) 
,Cmin  usable) 
.(liiin  usable) 
,(min  usable) 

Duration 


Performance  Parameters 


Ibi.  at  2S60Ki-. 


a.  Acceleration 
D.  Jolt 
c.  Velocity 
a.  Stroke 
e.  Wavefonri;  (Cneck  all  that  Apply) 


.([.■ax) 

_(max) 


ZLJuaL 


i  at  2abOKF.(max) 

HI  in _ ( nax ) 

Range  of 
Acceleration 


e.l.  Sine 

e.2.  1/2  Sine 

e.3.  Triangle 

e.b.  Trapezoidal 

e.b.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (indicate) 

i.  Repeatability 

f.l.  Peak  G 
f.2.  Peak  Velocity 


h.  Instrunentation 

a.  Number  of  Channels  IN  THE  PROCESS  OF  UPDAIING 

b.  Krequency  Reoponse/Class  _ 

c.  Metiiod  of  recording 

c. l.  Tajje _ 

C.2.  Chart  _ _ 

C.3.  Other  (specify)  _ 

d.  Metnou  of  Transmission 

a.i.  Flying  Icao  _ 

d. 2.  FM  Transmission  _ 

■j.  Accelerometers 

e. i.  Types  _  _  _ 

e.2.  Dynamic  Range  _  _ _  _ 

e.3.  Frequency  Range  _  _  _ 

c.H.  Nor.iber  _  _  _ 

e.H.a.  on  sleo  _ 

e.4.0.  on  subject/auTT.ry  _ 


1  .  Other  Parameters  Monitored:, 


40 


NATO/AGARD 


Impact  Test  Facility  Survey 


ID  #33 


1.  Name  and  Address  of  Facility  CALSPAN  CORPORATION _ 

ADVANCED  TECHNOLOGY  CENTER 
44S5  GENESSEE  STREET 
BUFFA1.0,  NEW  YORK  1422S 

2.  Name  of  Director/Manager  ANTHONY  L.  RUSSO _ 


3.  Date  Facility  became 

operational  OCTOBER  1468 

4.  Principle  of  Operation  HYGEE  12" 


5.  Main  Use/Test  Type  RESTRAINT  SYSTEM  RESEARCH 

BIOMECHANICS  RESEARCH 

a.  Man  Rated:  _ 

yes _ no _  _ 


6.  Descriptive  Details 

a.  Horizontal  X 

b.  Track  Length  27  m 

e.  Sled  Characteristics 
e.l.  Weight  (max) 
e.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.4.  Range  of  Orientation 


0.  Vertical 
d.  Tower  Height 


L_ 

Sled  #1  1 t 

Sled  #2 

_IL 

Sled  #3 

u 

L- 

2030  lb  ][ 

JJ_ 

_J. 

L_ 

4  ft  ][ 

L. 

12  ft  If 

K 

L_ 

Sled  #1  ir 

Sled  #2 

][ 

Sled  #3 

J 

L. 

3500  lb  ]I 

_iL. 

i_ 

12  ft  H 

_1L 

L_ 

20  ft  )r 

_IL 

L_ 

_ 1I_ 

7.  Performance  Parameters 


a.  Acceleration  _ 

72 

_(max)  _ 

2  Gx 

_(min 

usable) 

b.  Jolt  _ 

_(max)  _ 

_(min 

usable) 

0.  Velocity  _ 

55  raph 

_(max)  _ 

5  roph 

_(min 

usable) 

d.  Stroke  _ 

8  ft 

(max)  _ 

_J_ft _ 

_(min 

usable) 

e.  Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine 


e.2.  1/2  Sine 

X 

3-50  Cx 

50-120  ms 

e.3.  Triangle 

X 

>  55  G'x 

20-50  ms 

e.4.  Trapezoidal 

X 

5-40  Gy 

60-150  ms 

e.5.  Rectangle 

e.6.  Sawtooth 

20-50  ms 

e.7.  Other  (indicate) 

SPECIAl.  CRASH  PULSES  >  TO'  Gj, 

50-150  ms 

f.  Repeatability 

f.l.  Peak  G  2.S  % 

f.2.  Peak  Velocity  _ 2.*) _ Jl 


8. 


Instrimentation 

a.  Nunber  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  n^namic  Range 
e.3.  Frequency  Range 
e.4.  Nunber 
e.4,a.  on  sled 
e.4.b.  on  subject/dirmy 


_ 54 

1000.  600.  180,  60 

_ X  (FH) 


DIRECT  DIGITAL  DATA  ACQUISITION  (PDAS) 
_ I _ 


CEC  ENDEVCQ,  KIS1LER 


i250  R 

±750  R 

±100  R 

2000  Hz 

1000  Hz 

_ 1500 

>40 


f.  Other  Parameters  Monitored:  FEMUR  LOADS.  PRESSURE.  VELOCITY 
DISTANCE  AND  DYNAMIC  LOADS. _ 


41 


MATO/AtiAhD 

Impact  Test  Facility  Survey 


ID  tl'iH 

i.  Name  and  Address  of  Facility 

Name  of  Director/Manager 

3.  Date  Facility  became 
operational 

4.  Principle  of  Operation 

5.  Main  Use/Test  Type 

a.  Man  Rated; 
yes _  no  X 

6.  Descriptive  Details 


INLAND  DIVISION.  OEIJERAL  liOTUHS 

DEPARTMENT  db  F3-1 _ 

F.O.  POX  12^4 _ 

DAYTON,  OHIO  454Q1 _ 


J.  J.  O’CONNELL 


AUGUST.  1971 


IMPACTS  SHOCK  ABSORbF.R 


AUTO  SAFETY  DF.V£L0PMF:NT 


a.  Horizontal  X 

c. 

Vertical 

b.  Track  Length  11m 

d. 

Tower  Height 

e.  Sled  Characteristics 

1  .  Sled  111 

11  .iildd 

JL 

Sled  (13  1 

e.l.  Weight  (tax) 

[  600  lbs  jC 

JL 

] 

e.2.  Width  (max) 

[  6  ft 

][ 

_LL 

1 

e.3.  Length  (max) 

f.  Payload  Characteristics 

f  7  ft 

II 

Ji. 

] 

L  Sifid  11. 

It  Sled  1/2 

JL 

Sled  II 3  i 

f.l.  Weight  (max) 

[  1000  lbs  ][ 

JL 

1 

f.2.  Width  (ijax) 

[  12  ft 

JL 

i 

f.3.  Length  (max) 

[  7  ft 

tt 

JL 

f.4.  Range  of  Orientation 

Performance  Parameters 
a.  Acceleration 

f  90“ 

It 

JL 

i 

50  G 

(nax) 

(ii'.ir,  Lioaiui.: 

b.  Jolt 

(r.ax) 

(iiiin 

c.  Velocity 

40  mtih 

( max ) 

(niin  LiLac.  i.'. 

d.  Stroke 

_  54  in 

( tax ) 

(mill  usat.'.' 

e.  Waveform;  (Check  all  that  Apply) 

Range  of 
Acceleration 

Dural  loti 

e.l.  Sine 

e.2.  1/2  Sine 

e.3.  Triangle 

e.4.  Traoezoidal 

e.S.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (indicate)  FROCRAMMA.BLh-TO  i 

ilMULATE  GIVEN 

VEHICLE _ _ 

f.  Repeatability 

f.l.  Peak  G  _ 

f.2.  Peak  Velocity  _ 

6.  Instrumentation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 

c.  Method  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 

d.  Method  of  Transmission 
u.l.  flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 

e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e .  4  .  Number 
e.4.a.  on  sled 
e.4.b.  on  subjcct/dumy 


60,  IdQ.  600.  1000 


X  (FH) 


PIEZORESTIVE 
_ _ 

-  ...tiQ _ 

-  ■  1 _ 


EI-IDEVCO 


f.  Other  Param.eters  Monitored;, 


4: 


:iATO/AGARU 

Impact  Test  Facility  Survey 


ID  itib 

1.  !iai;,c  anij  Address  oi  Facility 

2.  Nan.e  of  Director/Maiiater 

B.  Date  Facility  oecai.ie 
operational 

4.  Principle  of  Operation 

b.  Hain  Use/Test  Type 
a.  Man  Rated: 


7. 


yes 


noj;; _ 


b. 


Descriptive  Detail 

a. 

u. 


TRAIJSPORTATIOM  RESEARCH  CEUTEH  OF' 

OHIO _ 

EAST  LIBERTY.  OHIO  47114 _ 


1474 


I.YGE  ACCELERATOR  (EEMDIX  24") 


IMPACT  SIMULATION  FOR  AUTOMOTIVE  ADD 
AIRCRAFT  OCCUPANT  PROTECTIOtJ  SYSTEMS. 


Trad 

Sled 

Lc-nqtli 

d. 

_Sied_J/l 

Tower 

IF  _ 

Heisjht 

Sled  It2 

H 

Characteristics 

Sled  I, ‘3 

J 

C.l. 

Weight  (max) 

i_ 

3600  lb  U 

][ 

J 

e.2. 

Width  (max) 

L_ 

l.b  m 

_1L_ 

Ji- 

J 

e.3. 

Lenf.th  (max) 

jL 

3.6  m 

n 

JJL 

J 

Payload  Criaracteristics 

L. 

Sled  l?2 

_iL 

Sled  /M 

J 

f.l. 

Weight  (max) 

i_ 

10000  lb  11 

J 

f.2. 

Width  (iiBx) 

L- 

4  m 

It 

JI. 

J 

f.3. 

Lencth  (max) 

L. 

6  III 

If 

JL 

J 

r.a. 

Ranee  of  Orientation 

L_ 

_ 360°. .. 

JL 

J 

Performance  Parameters 

a.  Acceleration  _ 

b.  Jolt  _ 

0.  Velocity  _ 

d.  Stroke  _ 

e.  Waveform:  (Check  all  tliat  Apply) 


IQD.ii, 


lop.  m>lL 


Jr.iax) 

Jt.iax) 

_(roax) 

_(nax) 

Ranpe  of 
Acceleration 


S  ii.Dh 


_(ii.in  usable) 
_(win  usable) 
_(tnin  usable) 
_(niin  usable) 

Duration 


e.2.  1/2  Sine 

X 

2  -  100  SO. 6S. do. 100  n;s 

e.3.  Triangle 

e.4.  Trapezoidal 

...  X  . 

b  -  bO  100  4  HO  n,s 

e.5.  Rectanble 

e.6.  Sawtooth 

e.7.  Other  (indicate) 

DOUBUE  HUMP 

100  .ms 

f.  Repeatability 

f.l.  Peak  G  _ 

f.2.  Peak  Velocity  _ 

Instrumentation 

a.  Humber  of  Channels 

b.  Frequency  Rcsponse/Class 

c.  Method  of  recording 
c.l.  Tape 

c,2.  Chart 

c.3.  Other  (specify) 

d.  Method  of  Transmission 
u.l.  Flyiht,  lead 

U.2.  FH  Transmission 

e.  Accelerometers 
e.l.  Types 

e.2.  Dynamic  Ranj-e 
e.3.  Frequency  Ranine 
e.4.  Dumber 
e.4.a.  on  sled 
e.4.b.  on  subject/dunr.y 


EHDEVCO 

EDDEVCO 

7232C 

2260C 

S.750k 

.»2b0K 

0-20001  Iz 

I-^OQOlIz 

EUDEVCU  CEC 

7267C-TRIAX  4-202 

«7bp-i. _ 


o-^oasig 


-61.  IM- 


f.  other  Parameters  Monitored:  PRESSURE.  FORCE.  DISPLACEIEIiT,  STRAI!I, 

laifFMjyMu _ 


4 


NATO/AC ARD 

Impact  Test  Facility  Survey 


ID  #36 


1.  Name  and  Address  of  Facility 


2.  Name  of  Director/Manager 


3. 


Date  Facility  became 
operational 


U.  Principle  of  Operation 


5.  Main  Use/Test  Type 

a.  Man  Rated: 

yes _ JL  no _ 

6.  Descriptive  Details 

a.  Horizontal 

b.  Track  Length 


e.  Sled  Characteristics 
e.l.  Weight  (max) 

3.2.  Width  (max) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.4.  Range  of  Orientation 

Performance  Parameters 


VERTICAL  DECELERATION  TCWER _ 

BIOMECHANICAL  PROTECTION  BRANCH 
BIODYNAMICS  4  BIOENGINEERING  DIVISION 
AFAMRL.  WPAFB,  OHIO  4S433 _ 


1362 


FREEFALL  OF  CARRIAGE  AND  PLUNGER  ONTO 
A  WATER  FILLED  CYLINDER _ 


TEST  SEATS,  RESTRAINT  SYSTEMS  & 


VEHICLES. 

SESEARCtL 


PHYSIOLOGICAL  i  BIODYNAMIC 


c.  Vertical 


d.  Tcwer  Height 

_ 15.2-IB 

r  Sled  #1  ir  Sled  #2 

Sled  #3 

1 

[qoq  kR  (2000  ib) 

K 

_L 

[91  cm  (36  in) 

][ 

J. 

ri83  cm  (83  in) 

][ 

f  Sled  #1  ][  Sled  #2 

][ 

Sled  #3 

1 

[909  ke  (2000  lb) 

][ 

U 

[91  cm  (36  in) 

][ 

[183  cm  (72  in) 

][ 

_2 

1 _ li _ 

_1L 

-I 

a« 

Acceleration 

80  g  at  227  kg  pay load (max) 

(min  usable) 

b. 

Jolt 

1 Og/ 20msec 

(max) 

(min  usable) 

c. 

Velocity 

17  m/s  (56  ft/sec) 

(max) 

(min  usable) 

d. 

Stroke 

1.2  m  (4  ft) 

(max) 

(min  usable) 

e. 

Waveform:  (Check  all  that  Apply) 

Range  of 
Acceleration 

Duration 

e.l.  Sine 

e.2.  1/2  Sine 

X 

e.3.  Triangle 

X _ 

e.b.  Trapezoidal 
e.5.  Rectangle 
e.6.  Sawtooth 
e.7.  Other  (indicate) 


f.  Repeatability 

f.l.  Peak  C 
f.2.  Peak  Velocity 


■  ■7.5. 


8.  Instrunentation 

a.  Number  of  Channels 

b.  Frequency  Response/Class 


0-200HZ  §  IK  sample  rate:  sample  rate 
variable  to  10K  with  on  board  A/D 


0-2K  ANALOG 


c.  Method  of  recording 
c.l.  Tape 

c. 2.  Chart 
C.3.  Other  (specify) 

d.  Method  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 

e.  Accelerometers 

e. l.  Types 
e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 

e.4.a.  on  sled 
e.4.b.  on  subject/dunmy 

f.  Other  Parameters  Monitored:.,  FDRCE.  VaOCITY.  DISKJiCEMENT.  AND 

EHISIOUKISM  PM/miBS 


PIEZPBESISTIVE 

_ 5252-8 _ 

_ 2=315 _ 


_25_ 
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NATO/AC ARD 


Impact  Test  Facility  Survey 


I.  Name  and  Address  of  Facility 


Name  of  Director/Manager 

Date  Facility  became 
operational 

Principle  of  Operation 


PISTON  TO  APPLY  THRUST  TO  A  CARRIA 


[40  kg  (88.0  lb) 
[77  cm  (R0.5  in) 
[46  cm  ( 18.0  in) 


5.  Main  Use/Test  Type  TEST  INSTRUMENTATION.  RESTRAINT  SYSTEM 

COMPONENTS.  A  MODEL  METERING  PINS  FOR 
a.  Man  Rated:  24"  IMPULSE  ACCELERATOR.  UTIl.IZE 

yes _  no  X  SHAil-  A  MEDIUM  SIZE  PRIMATES.  BIODY¬ 
NAMIC  RESEARCH _ 

6.  Descriptive  Details 

a.  Horizontal  _  c.  Vertical  X 

b.  Track  Length  _  d.  Tower  Height  6.1m 

e.  Sled  Characteristics  f  Sled  tfl  U  Sled  #2  If  Sled  1 

e.l.  Weight  (max)  [40  kg  (86.0  lb) _ U _ 1 

e.2.  Width  (max)  [77  cm  (R0.5  in) _ H _ 1 

e. 3.  Length  (max)  [46  cm  ( 18.0  in) _ H _ 1 

f .  Payload  Characteristics  [  Sled  01  U  Sled  tf2  ][  Sled  03  J. 

f. l.  Weight  (max)  [57  kg  (125.0  Ib) _ H _ 1 

f.2.  Width  (max)  f77  cm  (30.5  in) _ U _ 1 

f.3.  Length  (max)  [91  cm  (36.0  in) _ 11 _ 1 

f.4.  Range  of  Orientation  I _ H _ 11 _ 1 

7.  Performance  Parameters  178  KN  MAXIMUM  THRUST 

a.  Acceleration  150  g _ (max)  8.0  (min  usable) 

b.  Jolt,  Acceleration*  32000  g/sec  (max)  _ (min  usable) 

0,  Velocity  I8m/s(5q  ft/ sec) (max)  _ (min  usable) 

d.  Stroke  48  cm  (19  in)  (max)  _ (min  usable) 

•THRUST  COLUMN  IS  CAPABLE  OF  RAPID  DECELERATION  WHEN  USED  WITH  DECELERATION 
METERIMl  PIN  AND  HYDRAULIC  FLUID,  JXT,  DECELERATION  100,000  g/sec. 


e.  Waveform;  (Check  all  that  Apply) 

e.l.  Sine  _ 

e.2.  1/2  Sine  )L 

e.3.  Triangle  _ 

e.4.  Trapezoidal  _ 

e.5.  Rectangle  JL 

e.6.  Sawtooth  X 

e,7.  Other  (indicate)  _ 

f.  Repeatability 

f.l.  Peak  G  2_ 

f.2.  Peak  Velocity  _ 2_ 

Instrunentatlon 

a.  Nimber  of  Channels  _ 

b.  Frequency  Response/Class  _ 

c.  Method  of  recording 

c. l.  Tape  _ 

0.2.  Chart  _ 

C.3.  Other  (specify)  _ 

d.  Method  of  Transmission 

d. l.  Flying  lead  _ 

d. 2.  FN  Transmission  _ 

e.  Accelerometers 

e. l.  Types  FlEZORi 

e.2.  Dynamic  Range  25C 

e.3.  Frequency  Range  DC  -  2 

e.4.  Number  _ 

e.4. a.  on  sled  ] 

e.4.b.  on  subject/dminy  AS  REC 

f.  Other  Parameters  Monitored:  VELOC 


Range  of 
Acceleration 


Duration 
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i-ATO/AGAhU 

Impact  Test  lacility  ouirv-^y 


ID  It'io 

1.  I'iaiiie  and  Address  ol'  facility 

2.  I.'aiae  of  Director/Nanater 

3.  Date  Facility  oecanie 
operational 

4.  Principle  of  Operation 


GOUAKE  V.k'JiL  IllPACV  fYSTEi;  (SWIolODL) 
niOIECliAiilCAL  PKOTECTlOt:  bRADCi: 

fiFAtlRL/BBP.  AREA  B.  flliX-,  d2tl _ 

E'-PAFD.  OH  45433 _ 

JA.MEI.  W.  BRINKLEY _ 


FREE/FAg  CARRIAGE  UP  IIETAL  HOliEYCOMb 


‘3.  Main  Use/Test  Type 


a.  Han  Ratec: 


yes _ 


STUDIES  OF  IMPACTED  AiUKALS 


6.  Descriptive  Details 
a.  Horizontal 
0.  Track  Length 


c.  Vertical  X 

G.  Tower  Height  1 4 .  Qi.'i 


e.  Sled  Ciiaracteristios 
e.l.  Weight  (rrax) 
e.2.  Width  (niax) 

e. 3.  Length  (max) 

f.  Payload  Characteristics 

f. l.  Weight  (max) 
f.2.  Width  (max) 
f.3.  Length  (max) 

f.A.  Range  of  Orientation 


f2'77kf./6101b][  316kk/6q5iD]r 

1 

(71  cm/2b  in1[71  cm/2ti  inlf 

.  J 

ri21c;.i/47.Sinf  137cm/S4  inlf _ 1 

r  Sleo  ill  If  Sled  1/2  If 

Sled  //3  1 

f4S.SkE/100ibf4S.6kr./1001br 

1 

I _ n _ iL_ 

_ 1 

f  If  If  1 

t  4GZ _ UtS°to  TQOtGzf _ 1 

7.  Performance  Parameters 

a.  Acceleration  _ 600  l _ (max)  10  t _ (min  usaulc) 

D.  Jolt  _ (max)  _ (min  usable) 

0.  Velocity  14  jii/s  (46  ft/sec)(max)  4.3  ni/s  (14  ft/sec(min  usaole) 

d.  Stroke  _ (wax)  _ (min  usable) 

e.  Waveform:  (Check  all  that  Apply)  Range  of 

Acceleration  Duration 


e.l.  Sine  _  _  _ 

e.2.  1/2  Sine  _  _  _ 

e.3.  Triangle  _  _  _ 

e.4.  Trapezoioai  _  _  _ 

e.5.  Rectangle  _ _  _ 10-200  £  2-24  i.is 

e.6.  Sawtooth  _  _  _ 

e.7.  Other  (indicate)  _  _  _ 


f.  Repeatability 

f.l.  Peak  G 
f.2.  Peak  Velocity 


Ji) _ ^ 

^ _ % 


InstrLnientation 

a.  Dumber  of  CfanneJs 

30 

u.  Frequencv  Response/Class 

2KH2 

c.  HetnoQ  of  recording 

c.l.  Tape 

X 

C.2.  Chart 

_ A _ 

C.3.  Otner  (specify)  _ 

d.  Hethoa  of  Transmission 

d.l.  Flying  lead  _ li. 


d.2.  FH  Transmission 

e.  Accelerometers 

e.l.  Types 
e.2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4.  Number 

fmORESISIlYE  STRAIN  GAUGE 
^250 _  _ Ct250 _ 

PIEZOELECTRIC 

0-250 

DC-2KHZ 

DC-2KHZ 

2-2KHZ 

e.4. a.  on  sled 

21 

e.4.b.  on  subject/dunr.iy 

_ 2 _ 

f.  Other  Parameters  Monitored: 


..  i-vra... 


A  CO!.  ir!L'Ll.rj.'.’L-  i  i  ^ 

L'.'A^Io  I'C  ■'..  ( lAb  i  '-  j  Qt.  ..y-''-;' 

KAILD  LY  ^  t-  .’UT  li.:  ;  _ 

V.'/Vi  Li  CVL^A., ^ _ 


!  r-.*  j‘..«.  ‘  .  L-'U  *?  -1  L...-  .  It  t ,.  •  ^.  :.-•  i-.>._» _ 


.  o',  r'i  J.  t  i  v*; 

.  :  ;«,.f' i  ronl  jl 

•  Ir'.i’  f.  ut.'n(\\ 


Liuir.r.:;.-ri i-.: 
'.•.’ii'ji.':  i.-'iiix} 

At  r.,  I fj  {:  .ax ) 


.U.'  .-/o  II  .  ^  iA^_ 


X _ 


: ... .  '.'ii.iu.  (.■.:»>'/ 

1. 3.  u’^jx) 

i  .•».  i'.aro,,--  C’j  i-.: 


i _ JUa _ - 1 


,ii\.  A;i  iy) 


/K-C'.’l'.raxiati 
JOi  I 

V<..’iOCi  ly 

AiroKi:* 

VJave.-l'on.',:  (Cji-.':,-: 

•j.^.  i/^  Aint.’  _ A _ _ 

-.‘‘.3,  Triarii'io  _ a _ _ 

rr.:ij-c-«:oiua.l  _ 4 _ _ 

_ _ _ _ 

'.’,‘3,  I'liWXOOlti  _ _ _ t'- _ _ 

:)tiu/r  ( xKKcJvLAh  _.  _ 

,  !\'.'y*;aiat>i i  1  ly 

I'.i,  Peax  (>  _ _ 'j, _ 

I.  i/s4..D‘:'r  of  Ci'.ui.riclo  _ _ _ 

i- ro'^  AvOf  orioc/Ci 


_i.' .;■>:) _ 

QUO  ■/. 


.1:. 


_(iax;  XtX'l^.vCx.tZ.s’a.^ 
jo.i.x)  JiL.:iL_Lk_xXjX.^ 
ivai.t/.  of 


.XUa. 

<  VJo 


.i-L 


variabii;  to  ItK  wxxti  oti  A/l _ _ 


octaoo  cf  r-xor'-arii, 
0.1.  Tape 
f:.P.  Cfiart 
-.'.5.  0‘Tit.r  (jpc'OiTy) 

'♦  tr.oa  oi'  i  rac.jnii jaion 
.  i  ,  f  j.  y  iTi.j  ioaO 
o.a’.  f?!  Trar.ar.iosion 
Accv  i'.Tot.'.clLTa 


_ J~ai:u'a:  r.>»Aao'^j _ 


Ui~L:v'AhD  A/L%  iiiAiiolajTiL_jL_ 


1 

Oi- 

c.: 

} 

i-'y  r » 

a:::lc 

Har-i 

i 

!-rt" 

cy  'H  i 

.’ion 

aer 

•»  .a. 

on 

;  i.--o 

t.' 

M  ,b. 

on 

subj. 

r  r  ^ 
_IUt 

raiijo 

UM 

ter.. 

ItLil 

!.AT'.;/AGAH11 


1.  'iDne  and  Adureca  of'  raciiiay 


IMXifLGE  ACCt:i,t.r.ATOH _ 

blOHECH/gflCAI.  HROTKCTIOI,  dKAACi. _ 

biUDYHAMICS  &  blOE.'iGI.'ib'LRiiiG  DIVidlO.'. 
AFAMRL.  »-FAFb.  Oti  _ 


A.  iiaiao  of  DirecLor/M.ar.af'cr 


JAHKis  u.  l-kii:klky 


3.  date  KaeiiJty  'aecarie 

oyerationai  Fo  JUf.'L  1)7 2 _ 

a.  I’niiKipie  of  Operation  LlFFliKEiriiAL  GAS  FRESSUHI-.S  COnTHOl..! .LO 

CY  MHTL'KItJG  PI.'.’S  VI  ORIFICE _ 


’Oiin  Lso/Tost  Type 

d.  I-'an  Eateu; 

veo  X  no _ 


IMPACT  TESTb  Cl.  SEATS.  HEOTRAiOIO 
AAD  VFIIICLEO  UOIfiG  DUMHIKS.  HlJW,i;0 
AOD  A.ifIMAL  SuLiJECTS _ _ _ _ _ _ 


d.  :".-.oriptive  Dttaila 

a.  Horizontal  X 

b.  Track  Lenjitn  Ybui 


0.  Vortical 
0.  Tovjor  Hoii,ht 


e.  01 ea  Characteristics 

e. i.  Weight  (max) 
o.d.  Width  (max) 
o.i.  Length  (max) 

i.  Payload  Cfiaracteristics 

f. l.  Woiiji't  (max) 
r.2.  Wldtli  (li;ax) 

f  .3.  Length  (nax) 
f .b.  Range  of  Orientation 


i _ liley.  i('i _ il _ _ li _ '^IssLSj _ I 

r clOkr/ldOUlbl'  YfiUkc/aOOiuU _ [ 

[5..2  Iiyn  It  .JL5.2  li/n  ft  Ji _ L 

lUd  rn/b  ft  ](  1.8  i.i/c  ft  ii _ i 

i _ Sleu  1/1 _ 1  [  O'lea  il _ Slep  gj, _ L 

lASSOkr./lOK  Ibf  lASOkr./^FOO  ib _ 1 

[3.7  n/12  ft]  LT.7  in/12ft]i _ 1 

LDfiPEHHEH  J  LVfiDmiJiiP  Jl _ i 

[  DO  LIMIT  j  [ _ Li _ I 


7. 


Perfort.ance  Parameters 

a.  Acceleration 

b.  Jolt 

0.  Velocity 

d.  btroke 

e.  Wavcforni;  (Check  all 


IhOc's  F  237kt-  navloaa(niax)  _ 1  d  (min  u. 

AOOO  .-/ sec _ (max)  SO  ;:/soc  (min  u 

51. S  i.i/s  (169  fps)  (max)  .3  m  1 1fts)(n.in  .. 

2.6  [ii  (H.k  ft) _ (max)  .3  m  (1  ftKmir,  .. 

that  Apipijy)  Range  of 


aLF'' 

a;'i',' 

laule 

.ar.'i-.- 


Acceleration 


Lcirtt  loti 


t.' .  1 .  Ij  i  fit: 

e.2.  1/2  sine 

X 

I-IDO  . 

::o, 

0.3.  Triangle 

X 

I-ISO  . 

7c 

e.d.  TratezoiuaJ 

X 

1-1  St  , 

bJ  . 

0.0.  Rectangle 

X 

1-lSC  . 

3b  I.L. 

0.6.  bawtooth 

X 

IrdlALj. 

C.7.  Otiier  ( indicate) 

COMPOUIiD 

1-vy^  t 

Rc[>eatability 
f.l.  Peak  G 

<1  _  ; 

1.2.  Peak  Velocity 

<1  'b 

Inf.tr  Linen  tat  ion 

a.  fiunber  of  Cnannels 

b.  FreciJency  Respjonse/Class 

c.  Metiioo  of  recording 

c.l.  Ta[X- 

C.2.  Chart 

c. j.  Otl,er  (.jpecify) 

d.  I’etnod  of  Transmission 

d. i.  rjying  leau 

d. 2.  FH  Trans.n.ission 

e.  Accelerometers 
0.1.  Types 

e. 2.  Dynamic  Range 
c. i.  Frequency  Range 

e.d.  Ilumuer 

e.k.a.  on  sled 
e.b.b.  on  sub^ecL/dupriy 


.U'Kite- 


_ X_ _ 

Die ITAL 

_ 

X 


bi'hAi:]  CAUiE 

_ 2dv  l. _ 

_ Hs_ 


f.  Otiier  Parameters  I1onitored:_ 


t-iUi-J*  ;i-^ _  ..Li\li 


'-'..I.,  L. 


l :  .  /.V ; 

’ ,  _j  X  ) 

'- .  -«JX  } 


1  .^1  , 


■■.'i.:\.;.  i.!,.oXj 

U:i,,Li.  C:.a;0 

KuO^^c  oi  '. r-i  iiuJiion 


^  i'i—  -Li.  _W  jy.  -'y.  _  ii_  vjj:  .i.  i  i_  _ 

_  ji_ 

u^._iva^jii. _ _  ._ii:: . . . :  i_ :  i; 

_ ji _ _ 


UOiJJai.  _  _ _ 

■L  iLa:.  lu*^'  _ i| 


■•.  r :  ;;f •:..i.i.'H  •< ,  i'jra;.ic  Lc-r . : 

i.  Acco-r^Licn  _ _ (:,ax) _ . . . . . 

■'•  _ _ (;.ox)  1.jL-  ■■■i/oLi  _ 

;.  - ii_i  ij _ (cax)  . .  W 1  >  J _ 

-•,  i’'jVci  cr::. :  (Cijc-CA  an  U.ai  A,-  ;--iy)  oi 

i\cc V  j.  •  T a ^  Lori  . ... r ■ . ,  ^ :  v. 


f.i.  oirv.:- 
-.-•.L.'.  i/?  lArju 
•  .i.  Tr3a:i.,ic 
c.M.  'iVa;.tr/-oical 
RvCUH..,io 

'..'.0 ,  .‘.>ov/looth 

<■,7.  C'lhi.r  (inuicale) 

;7.  ;--/nt.aL‘iiity 
I  .i.  F--a:-:  G 
l.ri.  haaK  Voiocity 


!...4.i'.H.r  01  Ci.antK-i. 

k  ^  ‘-k  j  ..'-’ncy  j  CfK.c/ Ci a^o 

i’-L.iuo  ot  n.. cor>.  1  ri; 

:.l.  l■a^.c 
c,.-'.  O.arl 

a.j,  Uii.Lr  (;y*jcify) 
.’vtuuo  '.j\'  I rari; .i:ii aa ion 
0.1,  l-jyiM;.  it^iu 
o.c:'.  l-i;  i’riin^j.isoion 
.I.-LlTO 
'  .1.  Tyi,u;. 

-\r’,  uynai.iic  Kan,;,o 

■'  •  .n  I‘ r*. ■< j iC'^ 

'■.4,  au.iLior 
i.Jf.ii,  on  L.leo 

.u,  on  MJbj'jct/uiii.j  ;y 


_ iiLdliUJt 

_ 1_  luCjt) _ 


ifUr.) 


-ijiiAiLL  . _ 

_ -yiiiLC___  _ 

_ 0.  J0_  2i;ViJZ_  _ 


_ iL, 


JtU- 


Oln.  r  F;jr.-3r.c-Lor^  ILOKC.'!:..  tJXSPL.,Ct:MLl;i',  HLGii 

pijjjLsai/a'iu _ _ _ 


IJATO/ACARD 


Ii.ipact  Test  FuCiiity  ourvcy 


IL' 

i,  uaiie  and  Address  of  hacility 


6220  CVLEBUA  fiUAD 


P.O.  PR£V)m 


SAi:  Ain-QlilO.  TX  7^284 


2.  Uaiiie  ot  lUrector/Manager 


3.  Dete  Facility  uecainc 
operational 


JAI'.'U/JiY  1972 


Frinciplo  of  Operation 


Rt-BOUtlD.  DUiiGEE  COKDS 


5.  i'ain  Uae/Test  Type 


BELT  TYPE 

RESTRAINT  SYSTEMS 

a. 

Man  Rated: 

yea. _ X  no 

Descriptive  Details 

a. 

Horizontal  X 

c. 

Vertical 

b. 

Track  Lenrth  11. dm 

d. 

Tower 

fleight 

c. 

Sleu  Characteristics 

I  31ed_Jl 

Sled  112 

][ 

e.l.  Height  (niax) 

I  .  ci50_l'os  JL 

It 

] 

e.2.  Width  (t.iax) 

[  4  it 

l[ 

—IL. 

] 

e.3.  Lengtn  (max) 

1  b  ft 

U 

H 

J 

f. 

Payload  Characteristics 

f 

if 

Sled  it2 

.  ][ 

Sled  /;3  1 

f.l.  Weight  (r.iax) 

1  4000  lbs 

If 

]1 

1 

f.2.  Width  (nax) 

1  vio  ft 

l( 

.  ][ 

1 

f.3.  Length  (max) 

1 _ ■v12-tt 

_U_ 

1 

f.U.  Range  of  Orientation 

IO-3bO°  yaw  ][ _ 

_LL 

_ L 

with  an  adj 

justabie  turntable 

Ferfonuancfc  Parameters 

a. 

Acceleration 

_ OO.m _ 

.(max) 

.  r  A. 

(i.iin  usable 

b. 

Jolt 

*6000  k/s 

.(wax) 

Jji- 

,(min  usable 

c. 

Velocity 

70  niDh 

.(max) 

T  ! 

,(min  usable 

ci. 

Stroke  (Rebound  Progra.jrier) 

19.7Sln 

.(max) 

,  t5  w 

iX! _ 

,(min  usable 

Uavefori..:  (Check  all  that  Apply) 


Range  of 
Acceleration 


e.l.  Sine 

e.2.  1/2  Sine 

e.j.  Triangle 

e.«.  Trapezoidal 

e.5.  Rectangle 

e.6.  Sawtooth 

e.7.  Other  (indicate) 


Duration 


X  .. 

-  .yy  t» . 

.6-60  i. 

34-373  U5 

.  X 

.6-00  r. 

34-373  ms 

X 

.6-60  h 

34-373  ms 

. X 

.3-60  D 

34-373  ras 

e. _ 

A  VARIETY  OF  SYMMETRICAL  BASICALLY  GEOMETRICAL 

WAVEFORMS  ARE  POSSIBLE _ 

Repeatability 
f.l.  Peak  G 
f.2.  Peak  Velocity 


d. 


instrenentation 

a.  huiiber  of  Channels 

b.  Frequency  Response/Class 


-2^ 


Metnod  of  recording 

c. l.  Tape 
C.2.  Chart 

C.3.  Other  (specify) 
Iletiioj  of  Transmission 

d. l.  Flying  lead 

d. 2.  FM  Transmission 
Accelerometers  -  EJIUEVCO 

e, l.  Types 

e,2.  Dynamic  Range 
e.3.  Frequency  Range 
e.4,  Ntriber 
e.4.a.  on  sled 
e.4.b.  on  subject/duiTiy 


UP  TO  5  KHz-Sai-CTXV£  ANALOG  FILTERI.NC  IS 
ACCOHPLISIIED  AS  DATA  IS  TAKEN  OFF  AHALOG 
TAPE  RECORDERS _ 


ANALOG  AMD  DIGITAL  RECORDERS 


U£M£1L 


(UliblLICAL  TO  SLED) 


PIEZORESISTIVE 
2264-2Q0Q 


-2Q00-20QQG 

-QrSJKUZ _ 


■J2&ft-2Qi)0. 


-20QQ-2000a 
.a-5.  isHz _ 


226Q-2SQ 


-250fl-25QG 


g-2..Kti2 


■  U£  10 


f.  Other  Parameters  Monitored  cnPICALLiC 
LOADS.  iRESSURES.  STRAIU:  DUIUY  FEMUR  LOADS. 


SLED  VELOCITY:  RESTRAINT  SYSTEM 


LIVE  SUBJECT  EGG  AND  BLOOD 


REPORT  DOCUMENTATION  PAliE 


1 .  Recipient's  Reference 

2. Originator's  Reference 

3.  Further  Reference 

4, Security  Classification 

of  Document 

AGARD-AG-276 

ISBN  92-835-1469-6 

UNCLASSIFIED 

5. Originator  Advisory  Group  for  Aerospace  Research  and  Development 


North  Atlantic  Treaty  Organization 
7  rue  Ancelle,  92200  Neuilly  sur  Seine,  France 

6.  Title 

A  SURVEY  OF  BIODYNAMIC  TEST  DEVICES  AND  METHODS 


7.  Presented  at 


8.  .Author(s)/Editor(s) 

9  Date 

Noel  S.Nussbaum,  Ph.D. 

April  1984 

10. .Author's/Editor's  Address  Air  Force  Aerospace  Medical  Research  Lab., 

1 1  Pages 

Aerospace  Medical  Division,  AFSC’,  Wright-Patterson  AFB,  Ohio. 

Current  address:  Dept,  of  Physiology,  Wright  State  University.  Dayton. 

Ohio  45435,  USA. 

1 

12. Distribution  Statement  This  document  is  distributed  in  accordance  with  At;AKD 


policies  and  regulations,  which  are  outlined  on  the 
Outside  Back  Covers  of  all  A(iAKI)  publications. 

1 3.  Ke>  words  T)escriptors 


Biodynamics 
.Aerospace  medicine 
Test  facilities 
Test  equipment 


14.  Abstract 

'  The  author  has  up-dated  .AGARD  Report  No.65S  “.A  Catalogue  of  Current  Impact  Devices” 
to  include  new/revised  facilities,  has  presented  research  procedures  in  use  at  each  facility  and 
described  the  personnel  capabilities  available.  The  information  about  each  facility  has  been 
obtained  largely  from  inputs  completed  by  the  establishments  concerned,  technical  reports, 
previous  listings  and  personal  visits. 

This  AGARDograph  will  be  useful  to  programme  managers  and  scientists  of  the  aerospace 
mediccl  and  biodynamic  community  who  wish  to  be  aware  of  test  facilities  currently  in  use 
at  NATO  research  establishments. 


This  document  is  published  by  the  .AGARD  Aerospace  Medical  Panel. 


AGARDograph  No.276  AGARD'AG-2‘’(i  AGARDograph  No.27()  A(iARl)-AG-276 

Advisory  Group  for  Aerospace  Research  and  _ _ _  Advisory  Group  for  Aerospace  Research  and  _ _ 

Development,  NATO  Development.  NATO 


■o  c 

„  "  5 

.5  ^  -  E 

p  If  C. 

««  ‘G  ^ 

>.  i/;  G-  0) 

T3  O  *-  a- 

O  it  </i 

=C  <  H  H 


>  si 

C  Cl. 


>  S  ^  “S 
?  =  s  ^  I 
^  i:  1  ^ 

<  Ji:  6-  sO 


c  -55 
>-  fe  > 

4J  O  _ 
^  C  cd 

«  8  § 

^  i2  S 

g  c  Q. 


X  x: 

O  .ss  t/; 

•r  00 
=  *£  «= 


'W 

E  .Ji  g 

O 


c  C.  cd  cr 

•O  O 
o  it  t/’ 

•  X  «  0^  4,) 

EC  <  H 


4>  t/; 

oc  c  1; 

SE  -a  T3 
d  .5  K 
H  o 

C  b. 
t:  ■“  Cl. 

o  £  f- 

S'T  o 
^  V  Jb 

“•  1)  a> 

C  g 

<  T3 


_  O.  t/i 

T3  c  «> 

cd 

Y  c  cd 

».  4>  jC 
tA,  3 


C 

O  t/)  *0 
n  — .  a> 
5>  x: 


=  ;>.  3  o 

S’  .D  Q.  nO 


s  °  ^ 

■£  = 

3  53b  _ 
« ®  ^ 


S.  >'  >V 
^  ^  ^ 
O  •  — 

—  ^  T3 

4>  ^ 

g^S 

O  O  C. 

/3  td  j- 


•o  -  a 
4>  5  c 
£  ,2  ■" 
u  ca  E 
oj  £  P 


fd  i> 

^  4>  60 

^  .i| 
2  « 
o  «d  2 


C 

a>  4.* 
2  _4>  a> 


c 

^  ^  ^ 

E  .ii  g 


2  *3  ^ 

c  a  ?d  a* 

>,  ’A  ^  M 

-o  o  *-  «- 

O  ir  t/i  t/’; 

•X  ^  0^  «u 

as  <  f-. 


t/s  — .  Vi/ 

§  E  .ii  g 

n  V  .-  D. 
'->  .■x  ’S 

2  2  ^  E. 

C  Q.  Cd  O' 

>,  If 

T3  O  w 

•X  ^  df  i> 
CO  <  H 


v:  x:  •“ 
di  cd 
X  a.  ^ 

-'  Cd  3: 

•X  u  •- 

'-J  df  (i* 

o  C  -C 

^  O  E 

_  v.  cd 

X^  k«  df 
Cj  4/ 

X  c-  - 

d*  df  o 

2-5  1 

k.  Cd 


■O  C 


‘  ^  “O 

,  _  fll  W1 

!||  I 

[  ^  XI  ^ 
1  >v  3  O 

i  .0  a.  so 


Cd  cd 
x:  ^  4f 
^  x: 
vT  :x  H 


u  x:  .0 

.Cd  u  Cd 
^  Cd  32 
I  d*  <d 

*0  ^  > 


111 


■£  "S  12 

0#  w  — 

^  C  Cd 

«  8  § 

i/! 

lil 

Sic 

.0  X  <« 

°  I  a 
=  -2  S 

V  2  'S 

V  (/>  (Q 
pC  ft>  xs 


.D  _ 

3  a 

;/5  ^  ^ 

Q  t/3  -o 

Ssl  I 

t  2t  2  2. 

s  .cft  2 


establishments  concerned,  technical  reports,  previous  establishments  concerned,  technical  reports,  previous 

listings  and  personal  visits.  listings  and  personal  visits. 


